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ABSTRACT 


Pn wthasestudy statistical, estimates, of stherelastd— 
eities of-demand.for,fourteen, nondurable goods, for, the 
Percocet 56,£091965,. using quarterly. data) are,obtained. 
Chapter I presents the purpose of this study and its objec- 
iuvec, Chapter, If) presents a brief survey, of, demand, theory 
andaa docalized. surveys of empirical. studies) of} demand. 
PHeeemedreticalypart pineludes.4a short réview of démand 
models as developed by Barten, Theil, Houthakker and Stone. 
The empirical part includes both time series and cross- 
SecrVon, ctudues Anstheweconvuex teot the Canadian economy. 
Chapter III presents a model and ‘its preliminary results. 
This is a simple multiple regression model, with expenditures 
on a particular commodity group as the dependent variable 
and nelative price and real disposable income: as’ the ‘ex= 
phanatory Variables... A ~dustributedtlagi model (of ay Koyck 
type senused toytest.tor the, existence of lag an consumer 
Peeonseees changes in relative prices and real disposable 
INCoOMNe elt ts well Knownmthat Ine ne, context (Olea disit.ra = 
buted lag model, Liviatan's method yields consistent estimates 
resardless-of the assumptions: about the structure of the 
disturbances. ‘Ihis method is. used in Chapter IV. A compari-— 
son of the ordinary least squares estimates and the estimates 
obtained through Liviatan's method reveals that ordinary 
least squares tend to overestimate the implied lag. In 


Chapter V the demand for different goods is considered as 
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aneimterrelated dectieronu. “#A-mociried Lormion Zeliner = s 
efficient method of estimating “seemingly unrelated" regres- 
sions BS used, ""Arcomparison of the results “of this*method 
WLth ordinary “least-squares is also given, as “well ‘ias a 
comparrson Of the “*results#ot this=studyywith™ the =resudts 
Oueatned=Lor oLneeU ow Coy mHodthakkerwands taylor) -andsUnK. 
(by Stone). In Chapter VI some conclusions are presented, 
which include implications for policy derived from the. 


Pests “obtained =in=thrs=study . 
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CHAPTER I 


INTRODUCTION 


nis chapter is divided into, two Darts. Wwearite ft 
ex platiceatves purpose of this study. Part «El gives thenob— 


yectiverand the plan of ftihe thesis. 


Parte, 


The knowledge of price and income elasticities of 
demand is useful for policy purposes. For example, an in- 
enease in (‘tiie téxcisieitax gon-a commodity will Vordinarily "raise 
the price of the commodity. Depending upon the elasticity 
oftdemand, YohisMefieéect; in turn} “will’create vwaryineVefiects 
on the quantities consumed. The more inelastic the demand 
for a product, the less the curtailment of consumption and 
the greater the revenue yield. The knowledge of price and 
incomeZelasiticities is also uséful for projecting the demand 
EOrediifierecnt *goods “and services. 

Since the pioneering work of Henry Schultz, Richard 
Stone and Herman Wold, there have been many empirical studies 


of ieee: fowl.” in the conclusion of his survey, empia-~ 


Atsurvey of classic works in demand analysis can be 
found in Wm. C. Hood, "Empirical Studies of Demand", Canadian 
Journal (of economics sand volrtcical science, Vol. 2b, No. 3, 
(Atieust, W955), pp an 09= 321, 
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Sazes jthe-need for further research using advanced statis- 
tical cechniques!. (~Asveconometric methods develop it is 
userul to obtain estimates of price and income elasticities 
of demand using the more advanced methods of estimation. 

For the Canadian economy, very few attempts have been 
nade towards estimating ‘the’ elasticities of denen dae These 
estimates are highly aggregative in nature and are all based 
on annual data. A highly disaggregative study is desirable 
pecalce much of the Tnformation is Lost. in ‘they process of 
aggregation, both over time and over commodities. 

The adjustment of quantity demanded due to a price 
change or an income change is not instantaneous. Houthakker 
and Taran 4 have sdemonstrated (that forthe U.S. -economy habit 
formation was important in the consumption pattern and that 
a distributed lag model was relevant. They have emphasized 
the need for a study of lagged response in consumer behavior 
for the Canadian Peonony In addition there is some evidence 
to show that the consumption pattern in Canada is different 


from, that. of -the Tos 


i See Chapter Ji foryaesuveys ofp, thew iit erature. 


4 H.S.*Houthakker and L.D. Taylor, Consumer Demand: in 
the United States, 1929-70 (Harvard University Press, 
Gambon tlie.) ml 90:0.) is 


He Soe Homthakker and lb. way lor. Ope iC tse pp. lJ 1 96, 


: JI.M. Due, "Consumption Levels in Canada and the 
United States, 1947-50", Canadian Journal of Economics and 
Poltticabisctencem iV0l. 2. oe. 2 (May. 1955). pp.  TyA-1er. 


io Ve v ¥ + an 
y, : ow y 
s" i v= 
¥ : Pw = ay 
ate ; 
er : i 
m 7 A} 


‘ “singh “fy y Arie ba. i. isk ‘ane enale shen ie, poe 
PE ds Meier ve.) sg ese wih nae ia 


Fi «i ees | 


Leak ets aac. bee coli A keds ae mikes de oa 


¥ cPcah ck 0 ; eg } ~) ees be | nie fae wed (are gakew bas “th : 

f * : 0 } ; j ) oe - 
an ee | Dm Pe eran oY Selena) cor a 
ri i a hie fi Re a a? ; 1h? * ot, A ) my, i x Ade a wy -) = 1 be ~ ead \¥ Tia ont pik | it : 


ema lh, : ibe aad, greenbelt 
i ; Sih od hr ue ee ‘ Byte) oe a eotnal® 
Ry Re tk Babe) ohare rs en 


2 BSeS0dH SAY. HI wd a‘ aati Add ott): 4e Sore oe 


PS as oe Tectia ears) i | -, Ses ® Albi | siiat 305 : hs % 
a | en Bi bi an elo ee y tent eh had Eads wall: as 
BS eye ae die eh : oaey 6A cal PA a iG cad a 
at VPodaehiios “iif | ay ae a boty. ao aiens GN ie eg j eit 
¢ roland ho Gat ky Sam ewan: akc ta 
es beta TT Mae ANDES CRY Ae avh meaudhoe 


Tei Veto’ Dire: 8 oi Ba Ma Be jagiy i wigs aa Mice, Eb sal “aad tens 


SU Pat my AWE atin Shoemart Bilin? head fs i Rearwny meta oak an ° 
Mae RGRAY 8h KESORD HS ap iam idea ne pl ands sa 


Ke | Mg dip ly ee, tot 


j ~ 0 pie 
5 7 % 


‘ 
ia 1 7 A == © See yea es a 


i a Vi SAS “G0 CAVegne AR eed Ta 44 qed el cf. an 
| S 
oe. 


1 ; 4 | 7 | ‘i . 6] | 
EE ihe acme d ay so keat oad ink Sie hidiniegh ae ® 


iin ; ar he TY Tals tiafay tig Waray, ie Goes es cae od. . 
: ogo 
see wei Gp : ,= 
ars i ata rm! 


one “lg ‘AS sseuee! a. Bhi oahlindoneet beet ia 


boas eee, ik fier ait i je 3 


ONL acutlere eave been topstudaes tat andisaceregated 
level which have investigated the lagged response of consumer 


behaviour in the Canadian economy. 
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Pherob jective lol this, dissertataon is eto estimate the 
peice land income velasticities of demand for the fourteen non 
dirabLe commodity seroups, » Quarterly data for the period 
1956-65 are used. These are farm foods, purchased foods, 
meals sLObDacco products, alcoholic beverages, mens iclothing, 
women's clothing, piece goods, notions, footwear, household 
supplies, soap and cleaning supplies, drugs and cosmetics 
and newspapers and magazines. Both short run and long run 
SlasticitLess were obtained.) / Due to its simplicity alkKoy ck 
type of distributed lag model was used to estimate the extent 
Sfethe wag and ithe Long run SCARS A Koyck type 
model reduces to a multiple regression equation with a lagged 
value of the dependent variable as an explanatory variable. 

In addition to, the, ordinary ‘least squares there are 
various other methods of estimation available in the litera- 
ture, im thercontext of <a "distiibuted lag imodel ys iulhesesare 


due to Koyck, Klein, Taylor and Wilson, Liviatan, Hannan, 


. The other well known distributed lag models are due 
to Solow and Almon. These have not been employed here 
because of complicated computation problems. 
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Amemiya and Fuller and Dhrymes .— Tm ithisas tudy sotn itive 
ordinary least squares method and Liviatan's technique are 
used. 

ihemdenandforerood, clothing, footwearmetc.. are add 
muberrevated.§ Hor this reason the consumption of different 
goods is viewed as an interrelated set of décisions. 
Zeliner's “Seemingly Unrelated" technique is used to esti- 
mate the system of equations. 

Temp lane oc, ithe (thesis) is as stollows.. Chapter Lh. ipre— 
seus ya very brack outline “of the. theory of demand and an 
exhaustive survey of empirical studies of demand conducted 
for the Canadian economy. The survey includes both the time 
Seriesoandpcrosse section Studves. | Chapter, [Llp is devoted 
to a description of the model and presents the preliminary 
results obtained by applying the ordinary least squares 
method to about 140 multiple regression equations. The 
results are presented both for aggregate and per capita data. 


Experiments have also been conducted using the total real 


: The references are given in Chapter I1il. 


Griticizine= the “Brookings s Model (Griliches has 
pointed out that the model” should, havewconusidered Chevcon= 
SumpeLlomeot, ditferent, goods as onevinterrelateds sec soredeci— 
Sions. Zvi Griliches, "The Brooking<s Model- Volume -— A 
Review-. “fite “Review of Economics and otatistics, Vol. "50, 
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: A @ZeViner, "An BLitcient Method of “Estimating —seen— 
ingly unrelated Regressions and Tests for Aggregation Bias", 
Tie -lournal of American Statistical, Association, Vol. 5/, 
CJoimecs 962) app 040-5005 
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expenditure on goods and services and the real disposable 
income as alternative explanatory variables. These results 
revealed that the lag in the consumer demand due to a price 
and/or an income change is significant for some commodities. 
For these commodities the Liviatan's technique, which gives 
cons tSbentvestimates*®invthe, contextiotr aldistributedhidag 
model yeeros hused.)* These tresults areopresented tin Chapter IV. 
The results of Zeliner's "Seemingly Unrelated" technique 
aceapresented in=Chapterev. =-Also;)inckuded®in this chapter 
rSeoncomparicon offthe results*ofethisistudyewith the results 
of Stone for the U.K. economy and Houthakker and Taylor for 
ENESUNS « ee bilony ta In=Chapteravisconclusionstotetherstudy 
are presented. 

In Appendix I an APL program for Zellner's "Seemingly 
Unrelated" technique is presented. Appendix II presents 


the data used in the study. 


ne R. Stone and Others, The Measurement of Consumer's 
Expenditure in the United Kingdom, 1920-1938 (Cambridge 
University Press, Cambridge, 1954). 


. He Se. Houthakker. and o.D, laylor, Consumer dienand 
in the United States, 1929-1970 (Harvard University Press, 
Cambridge, <1966). 
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GHAPTER LL 


SURVEY OF THE LITERATURE 


Phemop yp ective Of thismenanter 26) two wtold..) Piret at 
Presenes 4 every bmier survey of demand theory. Seconds 
Lt presents ,a survey of theymethodology and the results of 
several attempts that were made in estimating the demand 
functions for the Canadian economy. Attempts have been made 
using both time series and cross section data. 

PantuelVor-bnis chapter, presents va brief survey of the 
demand theory. In Part II a survey of time series studies 
isepeescited.. ine Part Lil avsurvey of cross (section estimates 
iss presenteaqm=.» [n Part IV "a. comparison, of both types (of 


estimates is presented. 


Part isi Demand Theo ry, 


We assume that the consumer maximizes his utility 
function under a budget” constraint. (Let ‘the utility function 


be U = U(x,.x -9X1)> and the budget constraint be 


pe ° e 

pase ) Dito where ay, 1S athe stocalwex pend bruce, P; is the 
et 

Price, of jthe ith commodity’, ,and x is the amount of the 


ith commodity. 


The problem is 


max U(X) >%50+++s¥)) 
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where Py>Poor++>P, and y are assumed given for the consumer. 
The derivation of demand functions can be obtained 
Dymrorming sthewbacrangtan Ltunction and differentiating it 


with respect to x and the Lagrangian multiplier. We have 


Pee i 
Py Ps Pa 
yu 
where A ora and A is the Lagrangian multiplier. 
x 


We can solve 


TR Ee AP; 
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these (n+l) equations for a er and. Aw Let such a 


SOLUGLONe De as LTOLLOWS : 


>i te x, (Py >oPoe+++>Pyo¥) 


Xx = x (Py >Pys+++>Py>Y) 
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The equations for x, are called demand functions. 
The desirable properties of any system of demand func- 


tions sare: 


(inn) Pek (Additivity). 


(2) ee x, (Ep, >+++55P_,8y) (Homogeneity). 
OX, OX, Ox, Ox, 1 
(3) ap,” 8h ae = oP, 4P Xs [eo (Stutsky Condition): 


There are four well known formulations of systems of 
: 2 
demand functions. These are 


(1) The double-log eycen 


For prooft of the olutsky, condition sec JAR ahicks: 
ValuesandsGapitals second edition (The Clarendon Press; Oxford, 


1946); pp. 305-310. 


¢ For various! types’ of demand systems*see ATS. *Goldberger, 
"Functional Form and Utility: A Review of Consumer Demand 
Theory’. Workshop Paper 6/03, Social Systems Research 
Institute, University of Wisconsin, 


2 The double-log systems refers to the logarithmic 
EUnCELONaAL=tOTm. This’ is’ alse "knowns as’ the constant+elasti- 


city of demand model. 
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C2), the ‘Lheil demand cherie 
(ies De vlinear .xpenditure system. ~ 
(4) The indirect addilog Bystem.> 
The Theil demand system, the linear expenditure system 
and the indirect addilog system satisfy all the three pro-~- 
pect ress stated Apsennity ® Unfortunately the double-log system 
Goes Ot satisty any «ot the properties stated above. 
Goldberger has pointed out that the double-log demand 
functions cannot be rigorously deduced from maximization of 
agucd lity Pere ern Vet Powis sthe mos tiawidel yews eda toxmad i 


Cipimecaluestudtes jot wademand. [his ss wpartly because (of ithe 


‘ This is also known as the Rotterdam School Demand 
Model. The pioneering work in the development of this system 
Hsedte to -harten and Theil? “AV PeoBanrtens “!Gonsimer sD enand 
Functions under Conditions of Almost Additive Preferences", 
peormoueertea, Vo lves2 -ClO6Ce) eS pp. eL—3.30tand ah. SIie ail Economics 
and Information Theory (North Holland Publishing Company, 
Amsterdan}’ 1967), “Chapters 6 and’ ‘7. 


This system is due to Stone. See R.D. Stone, "Linear 
Expenditure Systems and Demand Analysis: An Application to 
tiempatrernvoLr. britiscn Demand, lies ECOnOmLC OUrnal. sVOLs 
64 (1964), pp. 511-527. 


: This is "due to tHouthakker. 0THPS S4houthakker jas Addi= 
tive Preferences, Econometrica, Vol. “2385 No. 2) (April, 
hI6O) Bap pee 2Z44=257% 


: For a proof, see K. Yoshihara, "Demand Functions; 
An Application to the Japanese Expenditure Pattern", 
BOOUOteC TT Cac, V0 led NOn 2A Dine aol 909 tO Dewees) 
and R.W. Parks, "Systems of Demand Equations: An Empirical 
Comparison of Alternative Functional Forms", Econometrica, 
Votnes7  eNoee4’ (October, 21969) 9Ppp +4629-650. 
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complicated computation problems involved in obtaining the 
other systems of demand functions. 

Houthakker derending ttherdouple logarithmic functional 
form comments 

Despiveri tts well known, defects), Aegnee aa lie that “of 

non-additivity, this function (double-log demand 

function) ‘remains without serious rivals in respect 

of goodness of fit, ease of estimation, and immediacy 

of interpretation.l 

In addition there is some empirical support for the 
SUpenlomiby Of, double-loo system over the indirect addilog 
system, H.S. Houthakker estimated the elasticities of 
denandetom rood, clothing, —rent aa miscellaneous goods for 
OEEC countries. He made use of ordinary double-log functional 
formiandsindirect, addiloe’ functional formex® hismresults 
are presented in the following table. These results show 
that ordinary double-loo functional) form did pe ees than 
imdirectmaddiloeysysitemu i nnallyther:fourmicategories of) com, 
modity groups. 

The indirect addilog system, Stone's linear expendi- 
ture system and Theil's fy hecatres have been used in empirical 
work for explaining the behaviour of entire expenditure pat 


tern and not expenditures on selected commodity groups. One 


should be more concerned about the properties of the demand 


' H.S. Houthakker, "New Evidence on Demand Elasticities", 
Econometaica sVolea 33% itlokm2e (Ap ri nao 65) 48 pan 27 3. 


Ho) Houthakker, ‘Additive Preferences, Econometreta, 
Vol. 28, 0No.g2 (Apraljed9o008 py 254% 
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TABLE II.0 


RESIDUAL SUM OF SQUARES IN DIFFERENT 
FUNCTIONAL FORMS 
i : —— « -- ———EEs 
Residual Sums of Squares 


Form of Equations Food Housing Clothing Misce 
ae oe Soren Se ne 2 Dg et a ee ea ee 


Ordinary double log USS Bo 69 Tavs \es, 5) 525,0 


Pidiereciy addilog 28.4 S23 ZG a3 34.0 


See Ce. me oe HOULRAKKET. (Opn 6CLt. 5) (palo. 


PINCCAONS., discussed earlier, if one 1s ‘estimating the entire 
expenditure pattern. Barten in this context, comments 


Attempts to estimate demand equations can, roughly 

Dev eClassiticd into tworeroups. GloOrlhe; fitct group 
belong those studies which concentrate on an empiri- 
cally acceptable explanation of demand for individual 
commodities, while the overall relationships between 
the quantities demanded of all commodities in the budget 
remain in the background. The second group of studies 
is chiefly concerned with the allocation aspect of 
consumer demand and has complete systems of demand 
@équations as its object. "The overall “réstrictions on 
demand equations provided by the theory of consumers' 
ciotce play a dominant tole win tues.e studies.l 


The above mentioned reasons provide some justification 
for-usine the double-log functional form throughout this dis- 


sSertati on, 


A.P. Barten, "Estimating Demand Equations", Econo- 
Mercricawe Vole 36, No. 2 «CAprile 1963) ip... 2.03. 


One ot the objectives of Tis study is lo invyesti— 
gate the sieniticance of the Sbagged response in consumer be- 
haviour. With a double-log functional form it is easy to 
formulate a distributed lag model whereas with other types 


of systems it is not. 
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Peer tee bees Time Series Studies 


Estimates of elasticities of demand for selected com-— 
modities or groups of commodities have been obtained by 
using time series data on/quantities purchased, prices, 
Peal @income;or*réeal expenditures). For tthe Canadian economy 
attempts; were made by ‘Henry Schultz, Alan Powell, ) R.A. Holmes, 
H.S. Houthakker and others. These studies will be reviewed 
im athat order. 

Henry Se ey inehiseplLoneering work...” The: Theory 
and Measurement of Demand", used annual time series data 
Horetbesperiod 1922-33 sno testwthe intecrability sonatas.” 

For the Canadian economy, no data were available on 
ter actuval sCOnSUMpPLLON on sugar, tea and cofitee fox ithe 
periods 2922-33. Therefore, Schultz treated imports of 'these 
commodities as a proxy for consumption. He used multiple 
regression models taking deflated price of tea, coffee and 
Sugar as dependent variables. The explanatory variables 
beinie ovn quantity, and the quantity tof; thewother UWtems., in 
all he “estimates nine multiple regression equations . by 


Ordinany east squares. sihe Motation aud teswlts are “pre— 


Henry Schultz, The Theory and Measurement of Demand 
(Umigersity of Chicaso Press, 19338)%) pp.) 585-539 - 


Integrability condi tionsmrefer) to the equality of 
cross price slopes. If the income effects are small then 
2 ee oy, : : 
a = = defined on page : or 
ox, ae where NP EEE Sb are as defin pag 


details scout schultz, Ope wclt., (Pps (> 7 Os 
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Semtedy in alabie. 11.1. 


The two equations in group one are the only equations 


which satisfy the integrability condition. 


dy dy 
Cc t 

Ox ox (2.1) 
t Cc 


for they yteld the approximate equality 


Ovens OF Me aD 


CRIT Ty NS 


The results obtained by the ‘other equations do not 
Sats sule sin begraba lity. conditions. .iochultz concludes: 
Since she Canadian data are admittedly defective as 
measures of the consumption of sugar, tea and coffee 
it is impossible to tell from this experiment whether 
the assumption of the rationality of human behavior 


imathemmanket piace. whitch underlies. condit ton g(2 21) 
GCinithis chapter), 1s) sconsruent «with experience. 


2 
Allan Powell 
Powell examines the postwar aggregate consumption 
pattern anyCandida. lhe anna data consists vOlpetell cace— 


forties of consumption and covers the fifteen year pertod 


Se Wulet ze O PleukC 1 ute Died a010 ois 


Alan Powell, "Postwar Consumption in Canada: A First 
Look at Aggregates", Canadian Journal of Economics and Poli- 
tieal Seience, Vol. 31, No. 4° (November, 1965), pp. 559-565. 
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1949-63. He uses (a Simple ianear model which takes the 
expenditureronsa particular commodity sroup-as,the dependent 
Varaabléesand thestotal, expenditure, and prices sof its own 

and Beec camodii ss AS exp Manacovy yVvardab Leese gw ASs se. Gls. 
ehnas model” requires the estimation of about. ¢ighty coefficients. 
For this reason Powell assumes that the form of the utility 
Luncelons@is that of "Directly*Additive*Preferences 6. "Under 
this assumption the model reduces to a set of equations 
which can be estimated by an iterative technique. Powell 
points out that the classification of consumption expendi- 
tures he uses is not ideal. He emphasizes the need for a 
more disaggregated study. His» results are as Lollows. 

Only three income coefiicients are statistically 
SLgntiscantmate rive per centfalevel*: ¥elothing, howsehold 
expenses, pand transportation. .~Personal and medical care 
turnedsout CO be an interior 200d. | However, this ‘coerricient 
PoenOr stcutticantly ditrerent. .romazerOsin a statistical 
sense, 

Except. in the case of transportation ithe Durbin-Watson 
Statistic reveals either positive auto-correlation or Che 
test is inconclusive. No attempt is made in this study to 
remedy the auto-correlation problem, consequently the t-ratios 
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As Aas ek doy 


POWELL'S ADDITIVE PREFERENCE MODEL PRICE AND 


INCOME ELASTICITIES OF DEMAND, 1949-63 


Elasticity of Demand 
with Respect to** 


Commodity Income Own Price Durbin-Watson 
SEA GLs.b Lc 


eo ekiood Ore aera -0.464 0.6639! 
Pee looacco and alcohols 0.79 3 =0%.538 0.6831! 
Sear CLothing 0.740* =0 2519 ieeeeAriy® 
ae ohelter Dynes yer -0'.379 1.2009° 
5. Household expenses 2.134% splens2 1D 0.6926! 
COWmeLEonNS poet ation Uy SINS) -1,365 Pee Oa NPAT 
joe Personal, medical -0.071 OFs0ip 0.3882" 
8. Miscellaneous O21 -0.671 Dees yan” 
* Sieniiecanbiyeainterent wiromezero wat pele centmleve.L 
under classical assumptions (approximate test only). 
+ 


So oma ieeram tr eploistiitiity 6) raitiow or,r elea Glonisa tt, Si ipericent “evel, 
wee Plas toicti tiiesr vevalnilated ait’ mean mpriices! rand’ “expenditures. 


Test? hinconclusive’. 


Reo. Hothtee 


Estimates of price and income elasticities of demand 
for just two commodities, beef and pork, have been obtained 


usine annual data tor the period 1935-645) excluding the war 


: RA. Holmes, the @otimation of, Demands Elasticities 
for Substitute Food Products (Agricultural Economics: Research 
Councd Lot Ganada- Nov 3; Ottawa, 1966). 
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years. 

The main technique used is the single equation multiple 
pegressilon giatted by.ondinary least eee He makes various 
pefinements? inyithe, model... (1); Data are adjusted, for popu- 
Patcone grow the by “taking per capita. figures... (2) Dummy 
er be ea are used to combine pre-war and post-war data. 

(3) walo: sav'o ad multi-collinearity, he obtains an income co- 
erilcientyhisings cross-section data for<the year 1957. (The 
Cross-section) data are obtained from the D.B.S. family ex- 
penditure survey. This extraneous estimate of income coeffi- 
cient is pooled with the:time series data to obtain improved 
estinates, ofethe, other coerhictents., ,» This is done by first 
obtaining the income free residuals by subtracting the income 
effects from the dependent variables, relative prices of beef 
Aud mpOgwomernecces residuals» are in) furn jusedas dependentavam- 
a0 Les. womon tain ~owne and Gnoss sprices elasticities. CAD eo 
avoid auto-correlation problems, he assumed different values 
forthe auco-—corret ation, coefficients in, the range -71210' ao 
TiDOmwitheanwinterval note. mesadualesums) Of (Squaresmare 
presented for these twenty-one possible transformed regres- 
Sion. equations... He, chooses, that..transftonmation, whichjegdves 
the: smallest. residual sums of squares. This procedure is 
eqvivakeni. tosmaximum likelihood estimationvof thelstruc- 


tural s.coertidicients:. 


Fors a proot of “this? propos tion see” RA’ Holmes, op. 
eft, pp 07-99 or C. Hildreth and J;¥. Lu, Demand Refationue 
with Auto-Correlated Disturbances (Michigan State University 
Agricultural Experiment Station, Department of Agricultural 
Economics, East Lansing, Michigan, Technical Bulletin 270, 


November, 1960). 
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The final results presented are 


at Sri 25 Bb 20/37 98 X, Sr O26. OD FOr ON tm Ore 


= O,9 OSMRY Ion te 22. wT. 


= 3.63 + 0.4690 X, - 0.4704 QB! - 0.6178 QP! 


SOW OD .07 kl 1 Ol OU OF AT 


Pogaritnm of relative price of beet 
Toganithm of relative prdicie fo ftpoxk 
dummy variable to combine pre and post-war data 


logarithm of consumption of beef per adult equivalent 
in pounds 


logarithm of consumption of pork per adult equivalent 
in pounds 


creciuprocdd LWol income pper ipersonmin yoonsi@antlo4 Iidollars 


time trend 


Op ist that ivalue sf mauto-cormelatiom cociiictent. which 


Winmimiti adiithelzervros Sum of [sduares! of the iresi duals) fom biect 


and pork equations respectively. 


With these various rnefinements the direct price elas-— 


ticities of demand are estimated to be -0.77 for beef and 


~1 69 forsporm.) ethe cross tpiscame lacit ticki ies tage teseimat ed 


at *0'.09 for beef with respect to pork prices and 0.59 for 
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pork with respect to beef prices. Income elasticities de- 
ee uedsoverwehe 1935-64 pervod from 0.34. to 0. 5eitom beer. 
Boderrom 0.230 tov0 <0" tor pork. 

Finally, one-should mote that pork is not the only sub— 
Sretuuem Or beer.) sChicken, \eces, veeetab lespetc. spare salt 
Sup Stew ces for bees... Inclusion of these other commodities 


would, probably, have given somewhat different results. 


Homlenaieeegs 

Houthakker estimates elasticities for the five groups 
GipcOommodtties  "Vizg., LOdd, clothing, cent, durables and. 
muscellaneoqus, for thirteen’ countries of which Canada is 
one. Annual data for the period 1948-59 are used. The 
dependent variable is per capita expenditure on a particular 
COmmMoOdLiyecroup, Lhe explanatory variables are’ relative 
Prices sand per capita total expenditure, on egoodss and) serv Lces 
ite constant dollars. © He usesr a double tWogarithnic tunctronal 
Perne Tre estimation method’ is ordinary Least) squares 
The ene are’ presented inv lapile 1% 3° 

These results are mot Satistactory. *§ Clothing turns 
Out tow pe. an Anterior good!” AlsemMthe* price “eles tweriy, or 


demand for durables has a positive sign which we do not expect 


ce H.S. Houthakker, "New Evidence on Demand Elastici- 
Etes sp econometrica, Vol. 9335 5No. 32 Capri l, 19:65) = spp ici OO. 


Houthakker, in justifying the use of logarithmic form 
notes that Engel also used double log form in his study of 
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TABLE vide. 3 


PRICE AND EXPENDITURE ELASTICITIES 


ee eee 


Commodity Group Pevee hiasti ei ty Total Expenditure 


Easticitcy 
pene ere Cee = thet eae) tls) ta a a ee eee 


Food = Ore 29 2 0.689 
Clothing Oo © Ore O.010 
Rent ~0.091 1.266 
Durables 0.964 Shieh) 
Miscellaneous ab) cys) O79 02 


On <a priori sgrounds; 


Other Studies 

There are some econometric models which incorporate 
separate equations for nondurable goods, services and durable 
goods. Sete and the Bank of Canada node te have both 
a separate equation for the demand for non-durable goods. 
Since these are highly aggregative in nature and as their 


objective is not measurement of demand, per se, equations 


Lawrence H. Officer, An Econometric Model of Canada 


lind er, tive prec tuats Exchange Rates (Harvard University 
Préss, Cambridge, 1968). 


hohe eliclae wells ela en Geant, GObL LCT. = HatOngs 1. 
Shapiro, lan A. Stewart, A Quarterly Model of ithe) Canadian 
Economy (Bank of Canada Research Department, December, 1968). 
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estimated in these studies are not presented here. 


Part “Lit: Cross-Section Studies 


The data for the cross-section studies are obtained 
from household expenditure surveys. So far Asimakopulos, 
Houthakker and Kristian Palda have made use of the survey 
data obtained by the D.B.S. to estimate income or expendi- 
mires eclasticities of demand. These studies will be reviewed 


ipeeciat <order. 


Pete coon tos: 

In his study Asimakopulos makes use of data obtained 
by MOug a3" and 1959? expenditure surveys. Asimakopulos 
Wascmdascussed the reliability of the data obtained by these 
Surveys in great deen The surveys require respondents 
to recall expenditures on detailed items made during a 
twelve month period, from one to four months after the end 


Of the. period, in the absence of records this could result 


Asimakopulos, "Analysis of Canadian Consumer Expendi- 
ture) Canadian Journal of Economicss and sPolitrcalescilence, 
ony.wasd melo).wezea( May, 1965), pp. 222-241. 


2 Canadian Non-Farm Family Expenditures, 1947-48 
(D.B.S. Reference Paper No. 42, Ottawa, June, 1953). 


2 Urban family Expenditure, 1959 ((D 75.5. 62-521, 
Ottawa, Marcn, 1963). 


: Asimakopulos ,Pop..cdit i. pp.t 223-220). 


i 
7 4 
a: SP IRL att 
. 
wiyce, I tenpaucd 
| Dae 
. Ve) 27 Chive See eee 
~ i 
~ 7 ye ~ 7 
vt: betelae ee 
: _ 
=F | | ok vee 
Lug apes 
- ; 
P| i 4\ 5 ToT na if 
\) , 
f \ 
7 ; i =) Vey aN tee - 
P 
te hele 
i i? girly. 1 vel J 5 42 a De Az LA 
, { 
balie tole we: esr’ Pieper le 
SSO At Seow! SND Dele ont ae 
Jai : i ; a } 7 9 aA DD ra, OTE brig so aT Diy Ha 
~ Spal 8 1 OMe eD Ua ENRhR) ad. Siew] Pe 1 wen 
air Ps ; - His r | 
+ all A, : ea te 7 oo Al 
l'4 ee Tre Cerny veda) 
: a eT 
nr - i 4 i = : a ‘od ;: ® 
” feet) eee A Oe Ae ON me 
: ; . 3f7 34 a) oe ae ~Anpe Ty? vue 
, 
ae 
: ff2 ; e260) Webs INST HAK LEoet 
1.4 , << » 3 - 
- ; Pe = = & ay aur 


en 


ze ” axbesthe « ° 
; oe $97 5 thay “se -snnai Sor 


-:% . sr. 2 J 


Pa 


im substantial errors, 


The model used is 


log Cc, = a9; =e aig OlOmE Yar aos Lio ediets 
C. = naar on ith commodity group 
Y = measured income 
S is tamtly size 
414°994 income and family size elasticities. 


When there are errors in the measurement of any one 
explanatory variable all coefficients are biased, if we use 
ordinary least squares. The instrumental variable technique 
is used to avoid the bias due to measurement error. As there 
are two explanatory variables, two instrumental variables 
are usedq,- As family size is measured without error, Lt iis 
used both as instrumental variable and explanatory variable. 
"Total consumption expenditure" is used as an instrumental 
Variable eon ‘measured income... 

Asimakopulos finds very lattle ditterence vin =the 
estimated parameters by the ordinary least squares technique 
and the instrumental variable technique. The results of 
both methods are presented in Table II.4 for the two surveys 
L947 —-43. and 11959), 

The commodity ‘groups, food,» howesing, fuel setc. cur — 


nishing and equipment and clothing are comparable in both 


For details on how the instrumental variables work, 


SectAws ) Goldberger; wboonometricetheory (Wiley, New York, 
1964), <ppneeo4-2357., 
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TABLES LIA 4 


INCOME ELASTICITIES OF DEMAND OBTAINED BY 
ORDINARY -EEAST SQUARES (O7L.S..) AND THE 


INSTRUMENTAL VARIABLE METHOD (1I1.V.) 


VIA Saou OS) 

Commodity Group Orla ore Lav. O.L.S. Ves 
i stood mole oe. ~443 »445 
eeeiousdinc. “fuel etc. CuO ~847 2D Ls SOLS, 
Semerurndshing & Hquipment i 26 eee) deel Leo 
4. Clothing 1.044 i029 984 .987 
Je Other, Consumption 

Expenditures POOL O24 Lb Osis, TRON, 
surveys. The commodity group "other consumption expenditures" 


does not contain the same bundle of goods in the two surveys. 
thessunvey sresults, for whe year 1959 .are presented at) aymenre 
disaggregated level. Asimakopulos attributes “changes in 
tastes! @to one: of Sthe possible factors» accounting for the 


differences in the esimates obtained by the two surveys. 


Hout hake L. 


Engel's law, formulated ilo) (Suissa Cesy t hate the pro- 


: H.S. Houthakker, "An International Comparison of 
Household Expenditure Patterns Commemorating the Centenary 
O£ Engel's Law", Econometrica, Vol. 25, No. 4 GCE9 579% 


pp. 532-551. 
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portion of income spent on food decline as income rises. 
fo test this law, Houthakker used data of about forty family 
expenditure isurveys) from about thivcty,countries, of which 
Canada is one. The technique used is multiple regression 
analysis and the estimation method is ordinary least squares. 

The data used are based on 1947-48 Canadian Non-Farm 
Family Expenditure eineiege ie These were also the data used 
by Asimakopulos. Both Asimakopulos and Houthakker have used 
the double log functional form. The difference between the 
two studies is that the former uses disposable income as an 
explanatory variable, whereas the latter uses total expendi- 
ture as an explanatory variable. As expected expenditure 
Castteataese are tareer than income elasticities, jihis vs 
SOW hive! abl eo 4 hL a5: 

inwcinese, two commodity classifications: onl yartood and 
Ghocninerare rcomparap le. sExpenditure elasticities ior (hood 
enumelotning rare lancer sthani ancome™ elasti erties: by 25 sper 


Centrand 230 ‘per teent respectively. 


Kristian Se pede 


This is a study undertaken "to <compare the regional 


Canadian Non-Farm Family Expenditures, 1947-48 
(D #8 57 Reference Paper’ 42, 0ttawa,” June,” 1953)". 


Kristian S. Palda, "A Comparison of Consumer Expendi- 
tures in Quebec and Ontario", Canadian Journal of Economics 
Pat Pott ttcaitecience, Vole 393,°No0,.) (February ,91967)), 


Pp. 16-26. 
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TABLE PLL. 


A COMPARISON OF THE EXPENDITURE AND INCOME 


ELASTICITIES OBTAINED BY HOUTHAKKER 


AND AS IMAKOPULOS 


a eS eR =e > ne psp a Pept a rt arcs Pipe cee a ep a a gma 


Houthakker Asimakopulos 
Expenditure Income 
Commodity Group Elasticities Elasticities 
ie ood 0.647 OOS 
Zee Clothing Weis /, 1.044 
Bee Ouse 1s aula 
Moe nOUSI ie rue ete. 02 3.3./ 
5. Miscellaneous ARR S IE 
6. Furnishing & Equipment Lega ey ale 
iether Consumption 
Expenditures iereleri 
patterns of consumption. The two regions chosen are Quebec 


and Ontario, representing French and English speaking conm- 
munities respectively. 

The data, are from the Urban Family Expenditure Survey 
195955 Data on expenditures are classified into: eleyen com— 
modity groups. The dependent variable is the expenditure 
on 4 particular item. “The explanatory variables are dis-— 


posable income and the household size. 


Urban Family Expenditure, 1959 (D.B.S. 62-521, Ottawa, 
Ma nels) 11-9 6:3)¢. 
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Simple linear regression equations performed better 
(had smaller standard deviations of residuals) than either 
semi-logarithmic or logarithmic regressions. The estimates 
peported “in tie Palda (paper “are all based onwsimple Linear 
megression. “Phe income *elasticities' of demand for "Canadian, 


Uievecand Ontario are: presenved in Table "ll. o. 


TABLES Lis 6 


SOME CANADIAN, QUEBEC AND ONTARIO 


ENCOME ELAS TIGELLES., 19.59 


Variable Canadian Quebec Ontaeio 
1 he Shelter -482 DD wOoG 
7a Household sIeds) pe) 7/8) The UALS 
om Food 2438 ne aL -408 
4, Furnishings L025 AOE) POunG 
Sy? Personal Care .806 100 ~614 
Ore Clothing Oe .900 2e50 
lee Medical Care ~584 m0 3 SS: 
Ok, Recreation LZ Le4i7 ay Eek) 
he Reading bedi hors mel 
fo" Education e009 224 1.460 


Note: The elasticities presented under the column 
"Canadian" are taken from Asimakopulos' study 
reviewed before. 

Sources “Kristfan 6. Palda Yop. cru. , Dp. “22. 
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Are the observed differences between Quebec and 
Ontario elasticities statistically significant? To answer 
this question Chow's? test has been used. Taking a 95 per 
eent confidence level as a criterion, the expenditure pat- 
terns on food, clothing, furnishing, recreation and education 
weve iound to be significantly, different between the two 
provinces, 

Additional statistical tests have been applied by 
selecting households of two types. Type 1: Households with 
One and two children; type 2: households with three and four 
pieidren. An additional iconstraint imposed was that»: the 
disposable income of these households should neither be less 
hans 52,500 nor exceed $10,000. 

Two methods of estimation, the orindary least squares 
and the Lies foe" method have been used. With the sub- 
sample data the estimates obtained by ordinary least squares 
didirevealastatisticaklyrsignificant differences , between 
Ontario-,and Quebec consumption patterns. But the estimates 
obtained by the Liviatan method did not completely support 


this hypothesis. However, the estimates obtained by Liviatan's 


Gregory.c. Ghow, “lest. of Equality between oct cmos 
Coefficient in. Two Linear Regressions! , Econometrica,: Vol, 


ZOMG OO) DD. 09 L-O0D. 


Liviatanm.s method isan anstraumental var iap le stech— 
nique. Kristian Palada uses measured income as an instrumental 


variable for total expenditure. He compares total expendi- 
ture slopes by Liviatan's method as against income slopes in 
the case of ordinary least squares. Instrumental variable 


technique due to Liviatan will also be used in Chapter IV. 
But the problem here and that in Chapter IV are different. 
In this context it is a problem of simultaneity bias whereas 
in Chapter IV it is a problem of distributed lag model. 
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method did support the hypothesis to the extent of 58 per 
cent of the total consumer expenditures. Thus the results 
obtained by one of the methods employed only partially 
supported the hypothesis that the pattern is different for 
both the provinces. 

To sum up, we find that the results obtained by using 
teeherent budget, data are different. The results obtained 
Pyeditrerent methods of estimation are different. The 


results between regions are different. 


Pattee LVis Comparison of Time Series and 


Cross-Section Estimates 


Among the studies surveyed so far only the results 
Cieetireer commodity groups =<-— stood, clothing “and transporta= 
tion -- are comparable between time series and cross-section 
studies. | These results are presented in’ Table L1.7. 

Cross-section estimates are generally larger than time 
serdeseesctimates. ‘The former represent LTongrun coetiictents: 
Cheprecm tsa Ote lable TFl./ only partially support this pro— 
position. The cross-section estimates of income/expenditure 
elasticities of demand for clothing are larger than the 
corresponding time series estimates. But in the case of food 
end traneportation, time series “estimates are larger than 
the cross-section estimates. 

One explanatio as this contradiction, could bertnate 4 
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AROGCOMPARTSON OF ELASTICITIES OF DEMAND (BY TIME 


SERIES AND CROSS-SECTION STUDIES 


Name of 
Investigator 


Alan Powell 
1949-63 


hes ehouchakker 
1948-59 


A. Asimakopulos 
1947-48 


A. Asimakopulos 
1959 


H.S. Houthakker 
1947-48 


Pract tan, palda 
1959 

Quebec 

Ontario 


Food 


Time series 


Income Expend- 


iture 


DF OOL 


0.689 


Gross» Section 


Income Expend- 


iture 
0.518 
0.443 

ORG 4) 
0.501 
0.408 
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Name of 
Lovestigator 


Alan Powell 
1949-63 


Hos. vHouthakker 
1948-59 


A. Asimakopulos 
1947-48 


A. Asimakopulos 
1959 


HS. “Houthakker 
1947-48 


Kristian Palda 
1959 

Quebec 

OntarLo 


TABLE II.7 CONTINUED 


Time series 


Income 


0.740 


Clothing 

Expend- Income 

Lture.. 

-0.086 
1.044 
0.984 
0.900 
0.850 


Cross Section 


Expend- 
iture 


Tees S67)! 
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Name of 
investigator 


Alan Powell 
1949-63 


H.S. Houthakker 
1948-59 


A. Asimakopulos 
1947-48 


A. Asimakopulos 
ieee) 


Hess Houthakker 
1947-48 


Kristian Palda 
1959 

Quebec 

Ontario 


J. 


TABLE Ti. 7 CONTINUED 


Transportation 


Time series Cross-Section 
ENiCOmMea se) Income 
ghee e53) 
1.606 
61500 
Laos Ze 


a 


S14 


food 10r a given change “in amcome, For this reason time 
Series estimates could weld be equal to the cross-section 
eotiumates.. However, an the case of transportation the time 
series estimate is much larger than the corresponding 
cross-section estimate. This difference is more than 100 
per cent if we compare the time series estimate for the 


noolemotmcanadal (2.025) apainst, Ontario,elasticity (2.032). 
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ORDINARY LEAST SQUARES ESTIMATES 
Uiisweciaptex is! divided into fiver parts. | iniPant oF 
oe oritef description of the changes in the composition of 
the commodity groups over the period 1956-65 is presented. 


Pome ast ei the model jused ain, this, chapter and, in Chapter ely. 


is given. Also included in this section is a discussion of 
Enespboplem (of ‘Errors in, Variables”, Part Pll is devoted 
bova discussion of ‘the problem of estimation. The price 


and income elasticities of demand obtained by applying ordinary 
least squares to multiple regression equations are presented 
MimgtarteulVee (| InuPart V on overview of empirical resultseis 


presented, 


Powe 


Fourteen nondurable commodity groups are considered 
for this econometric study. Quarterly data for the period 
956-65 are used.) Ihe composition of tite’ selected Fourteen 
commodity groups is given in Table 3.1. The percentage 
change in the own price index and the own relative price 
index are presented in Table 3.2. The relative price index 
is obtained by deflating the own price index with the con- 
sumer price index for all goods and services. 

Consumption of nondurable goods forms about half of 


the total consumption expenditure of goods (durables and 
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TABLE 3 wl 


COMPOSITION OF NONDURABLE GOODS OVER THE 
PERIOD 1956-65. FIGURES REFER TO PERCENTAGE 
OF EACH ITEM IN THE TOTAL NONDURABLE 


GOOD EXPENDITURES 


1956 

bys Farm foods 1.68 

pie Purchased foods 40.81 

Sis Meals Dae 2L 

4. Tobacco products SA ee) 

ie Alcoholic beverages 7-210 

6. Men's clothing 4.71 

hee Women's clothing Om 

3. Piece goods 0277 

ee Notions O93 

10. -° Footwear 2e4] 
Et. Household supplies L314 
ez Soap & cleaning supplies 0330 
LF Drugs & cosmetics 3.44 
TAs Newspapers & magazines 1.88 
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PERCENTAGE CHANGE IN OWN AND RELATIVE 


PRECES OVER THE PERIOD 1956-65. 


eee" 


Pereentace Rereeniiace 
Increase in Increase “in 
OWwne Prices indexs: SRelatvive. Price 
1956-65 1956-65 
Gat Earn sioods 016 -5.49 
2. Purchased foods POA. PES SM) 
3. Meals tie) ba Bes SN) 
ane Tobadcogproducts 1537-5:0 <= 30525 
9. Alcoholic beverages LES 2.38 
G78 Menisackothing 12.89 -3.66 
7..- Women's clothing 636) -9.94 
8. Piece goods 13 219 =3'.20 
9. Notions Tr 29 -~3.26 
10. Footwear Does, Deo 2 
11. Household supplies Wages hab 65.330 
12) Soap & cleaning supplies iNep seah -0.14 
13. Drugs & cosmetics 14.86 -1.69 
14. Newspapers & magazines 36.00 Ora 
15. All nondurable goods IRS RS, -2.66 
Lowe Alieesoods and services Ono 0.00 
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nondurables) and services. Over the period 1956-65 the share 
of nondurable consumption expenditure in total consumer ex- 
penditure has slightly declined. 

Bren nding lable) 3 i werfind that food tic the ssitne le 
Mareest item of expenditure, which forms about 45 to 50 
per cent of total nondurable goods, followed by clothing 
and, rootwear, which forms about 16 per cent. The importance 
of food products has decreased over the period 1956-65. 
tits ts propably, consistent with Engel's law, which states 
that the proportion of expenditure on food decreases as 
income increases. tobacco products, alcoholic beverages, 
and soap and cleaning supplies, among other nondurable goods, 
baveoshown an increase in their share of total nondurable 
consumption expenditures, while the rest have decreased or 
were constant over the same period. 

Taplow reveals thateapsolute ipricessofval le nondur] 
able goods under study have increased. The relative prices 
of some goods have increased while some others decreased. 
However, there is considerable variation in the relative 


price changes of the different commodity groups. 


Part ol us The Model 


The aim of empirical demand functions is to explain 
as fully as possible the changes in demand over a period of 
time. As we are primarily interested in the explanation of 


"quantity demanded", we take it as the dependent variable. 
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phesnost important variables effecting the demand for a 
commodity are the price of the commodity, prices of sub- 
stitutes and of complementary goods, and income. For 
example, in the estimation of a demand function for beef, 
introduction of the relative price of pork, the relative 
price of poultry in addition to the relative price of beef 
Pevinpontante) This’type i0of "specification is employed when 
we are dealing with highly disaggregated demand functions, 
mike (demand for beef; pork, etc. »“Alternatively “one coulld 
epeciiyethe démand iior va commodity “asva function “only ‘of ithe 
peltative price sand¢rneal income. Av’relative price is obtained 
by det kating the price yof that commodity by an “overallvcon— 
sumnereprice rindex for so0ds (and “services. 

The second type of specification, namely the inclusion 
Greacekative \price sand seal Gincome "in “thevdéemand ‘function ; 
is to be used when we are dealing with aggregate commodity 
groups. Ferber comments: 

The necessity of introducing prices of competing goods 

depends upon the characteristics of the products stu- 

diied #o0in thie tcdsic: of major jasecrecates, such as ftotal 
expenditures on clothing, /possibilitrves (of direct 
substitution are less’ than for indivadualiiproducts: 

Particularly with individual foods, price substitution 

plays an important trofe, tand is often “found where sre 

would not have been expected on a priori grounds. 


Throughout this study only the second type of specifi- 


cation is adopted, as the data are available only for commo- 


: R. Ferber and P.J. Verdoorn, Research Methods in 
Economics and Business (The MacMillan Company, New York, 
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dity groups. 

The time series data are the points obtained by *the 
intersection of the demand and supply curves at different 
points oe dt time! ; For various reasons both demand and supply 
curves shift over time. This raises a problem of identifi- 
eation, which can be solved by specifying a simultaneous 
equation model consisting of a demand and supply equation. 
However, many empirical demand studies use only a single 
equation approach taking prices and income as explanatory 
variables. It should be noted that such estimates obtained 
by using a single equation are biased. 

A simple multiple regression model is used throughout 
this chapter. The dependent variable is the expenditure 
Sumo DAarctectlar COMMOdLty Croup in terms Of YConsctCanitwel o oi 
dollars.» Ehevexplanatory variables in the simplest casesare 
tneurelative pricewot the commodity and real disposable 
income. The notation used Ehrouchout sthis dissertarLlonets 
presented on pages 41 to 42. 


Thesnogeleused tnyihisistudy isi 


= BV APA 
Qe ish M+ooR Erepuaer ee (3 ) 
Equation (3.2.1) is a multiple regression equation with 
expenditures on a particular commodity group as the dependent 
variable (Q,) and: Che relative spr ce (ee) and real disposable 
income (Y.) as explanatory variables. uy 15. an, Crror tern. 
le 


The adjustment of demand due to a price change or an 
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income change is not instantaneous. Due to peychoLlosical, 
institutional and other factors there is a time lag fora 
complete adjustment of quantity demanded due to a change in 
prices and imcone.-= Assumine a LGopaslee type -ofe distr 2 bouted 


weg model we can write equation (3.2.1) as 


= + 4 
Q, A OP QAP 


Gomi e,) 


where X} is the coefficient of adjustment which is assumed 
to be the same for relative price changes and real income 


eiienyeeee.e The limits of A are between 0 and 1. Large values 


: LM Koycks, Distributed Lacs and: Investment, Analysis 
(North Holland Publishing Company, Amsterdam, 1954). Koyck 
in this. book. derives a distributed lag model assuming a geo- 
netrically,~declining weighting patterniad ec .awhes erfect of 
Phemlacced, variables, on, the: currents dependentjivariable gde- 


clines geometrically. 


2 If we assume different lag schemes for relative price 
Chanves and real disposable income the resulting equation? to 
bewesttimated) 1s overidentiftied. “For the derivation of the 
equatiou= see Zvi Griliches, "Distributed lags. -A-survey, 
Heonomerrica, Vol.)55, No, 1 (January, 1967) p. 45. 


The final form of the equation under the assumption 
eredifferent coefficients of adjustment is 
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The implied restrictions are (continued on following page) 
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of X imply that people adjust slowly for changes in relative 


prices and real income. 


If we lag (3.2.2) once, multiply by X and subtract 


#rom\(3.2.2); we obtain the equation 


Sea Oe oe te SE Qa Ca (Ol 23) 


If we take logarithms of the variables in (3.2.3) and estimate 


2 (continued) 


a2 aF at = ~Ag and 72 x ats = Ae 
i 3 1 3 
eiese restriction inply Ne sue Ne A, = A.-A,A,. Due to these 


s 2 e e e Zz tJ e 
eomplications sinvolved intestimating suck an equation subject 


bOmtue (COnSstraintssLt wasinetyused in this study. For) the 
commodity group, "Purchased foods" such an equation was esti- 
mated by ordinary least squares with little success. 


There are some studies which have used the same co- 
efficient of adjustment in the demand for consumer goods and 
Services, £or a changevin either real disposable income or real 
cash balances. The empirical evidence, cited below, can be 
Usededceaspartial justification for, Che method, adopted in 
this study. 


(a) “Garl Christ. “A Testicf (an, Econometric Modelftor 


the United States, 1921-1947"; In Gonference’ on Business Cycles 
(Newa\opktn. 1951), pp. 99-60) 


(b>) “Arnold Zellner, “The Short-Run Consumption punc— 
Elon heonometruca, Vol. 25m (L957) ro 00: 


(oye Zo Griliches, G.s. Maddaha, Ri Lucas iN Wallace, 
"Notes on Estimated Aggregate Quarterly Consumption Function", 
Econometrica, Vol. 30. (1962), p.. 495. 


(d) For other similar studies see Don Patinkin, Money, 
Interest, and Prices, II Edition (Harper & Row, New York, 


1965), pp. 656-657. 
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the equation, the resulting coefficients a and 8B Lepesant 
the short-run price and income elasticities. The long-run 


price and income elasticities are respectively a/1-\ and 


a 


3c ee 


Notation 


x. avewesatesreal disposalbe income in constantg L957 
don Lax s7. 

y Cer capitarreal disposable income in constant. L9DW 
dollars. 

ie ReLaAthLVeC DEL Ce, ube setbhe ow price index ots tive 
commodity group divided by the consumer price index 
of all goods and services. This also termed "de- 


filated sprice:’, 


Q Expend@ture,on the commodity group in constant 1957 
doLars. 
q Per capita expenditure on the commodity group in 


Constant £957 dollars. 


E Total expenditure on goods and services in constant 
LO DiiedoLlars.. 


Gousidemurhesequation (€34:252) 


z 
= + -- eooe 
Q A, + OP, ot QAP ar Eee 
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Short-run price elasticity is obviously = a 


Long-run price elasticity = 
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Similarly the long-run income elasticity = eS" 
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e ber capita total’ expenditure on goods and services 
in constant 1957 dollars. This figure is obtained 
by dividing E by the population. 


YLAG Dageged value vot Yo lag beins one quanterr= Yel 
yLAG Tagged value of y,ylas being one quarter. = ye 
PLAG Dageed=value- of P, Slag being one quarter: = ae 
QLAG bageed svatuemor Olas being Wones quarte re— Cat 
qLAG Lagged value of'q,- lag béing one quarter = ea 
ELAG Lagged value of E, lag being one quarter = Heed 
eLAG Vaggedivalue of “e, Las’ beings one* quarter == a 
fe) Autoreorrelation coefiicient< 

5425555, are seasonal dummy variables. 

t time trend. It is also jused “as “a subscript. 

R? Square of the multiple correlation coefficient. 
ie Adjusted value of oe 

D.W. Durbin-Watson statistic. 


The followinge-eight gvariations yof ythe basic model g03. 271) 
ate ised ine this: chapter andirare siven in Table 372). wtor 
notation see pages 41-42. 

Equations (1) and (2) age |the demand equations forma 
commodity group based on aggregate data. In equation (1) 
the major explanatory variable is total expenditure on goods 
and services. In equation (2) the important explanatory 
Variable as real disposable income. Equations (3) and (4) 
are extensions of equations (1) and (2) taking into account 
the lagged behaviour of the consumers by using a distributed 
lag model. Equations (5), (6), (7) and (8) are similar to 


equations (lL), (2), (3) and (4) except that they are based on 
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per capita data. 


Expenditure vs. Income 

ligat equations GP) 83), 5) “and (7) “totaleexpendicune 
on goods and services is the relevant explanatory variable, 
miiereais) in jequations (2), (4) (6) and (8) real) disposable 
income is the relevant explanatory variable. Consumer deci- 
@-0uSs respecting the expenditure on a particular commodity 
ePoup scouldsbelyiewed as a)function of income. Alternatively 
meeecan be thought of asa two-stage decision.  First,, the 
consumer may decide as to how he is going to divide disposable 
income into consumption and saving. At the second stage the 
amount he is going to spend on each commodity group will be 
aeci aged on, | For this reason both total expenditure ony goods 
and services and real disposable income have been used as 
alternative explanatory variables. 

We expect the expenditure elasticity of demand to be 
larger than the income elasticity of demand, As income 
mmCrT eases: a .ereater a Senne Gisstnecome: wie Le bewsaved.ar.0 
the proportionate change in total expenditure will be Less 


than the proportionate change in total income. 


Aggregate vs. Per Capita 


Per capita figures are obtained by simply dividing the 
aggregate data by the population. Regression equations have 
been estimated using both aggregate and per capita data. As 


the pepulation increases timesdemanda tor a product increases, 


| ; ees 


Amu? hy | BA ay. som {2 a Yin “aiden 


band vast ) wt ean kag Oe ea S AN hee 5 
* ag 


5 7 ; 7" Z| 

ee ) vi~ Be a) €3)) gS) wares al EP a 
Vrs cred saw vere fez ial el an 

~ mis 


ie vy sro S no Bt isoehees, 1 
yitay : ; J 57h hy ne hal v a Steg | 

j 7 5 

WI ds Choe Fuga we 
~ ty Sil 6 hj ve vT © 
7 ins ( vou boo »Ohueeoetent aia 
. da 

o7? PALO fe ie 

if ’ ‘ i ‘ _ 


, » * ; 4 
LEAS e ; ' Aas tilts *. 457 » oe 


ie j ' i Ks : ifs a i 4 DLT ni yea p hae eR 


¥ 
vos! /h ab iil ecu veniam wd 


=3 ¢ : Fy/ay ii ! Le » In) i | 7 Md Oa was ver 
ig iy ia) i =s i) oO i* 4 i es ip 1g ate m4 + Ms veay me 


Of Vp hevad Gd DTW “udaat.av dp einteane 13s @ epbas 
- : = j : . \ ; ey 
a7%2. 564 Uae Visa 1b tei 2°o: bnged -oA fp nwat: , og Anak, 
7 : ; : i : - 
snoanit Letondc wy edirsda’ 2,7 ey! ss 1 
' ’ : : 
: ’ 
i 7 


Ls 

Be ye wee, 
” Yeore . : 
aa ‘mes BHD s eli bs (dbs araddeaa6 sapegi aa 


mene MICATLUPO Su leentean Py rol date tiad tf i 


: 


aes 


‘ah Pet 251409 Tea)! tite Ben a, 


P=. 


yy ere Bb > He ty oe Sika bai 


si 
| ry ayy a 
= : a ae 


45 


To eliminate this trend, per capita data are heeh 

As family size increases, more food, GrIEOFE Ja leno ne Cre 
Will be bought, but not exactly in the same proportion as 
Eiemincrcase in family size. For example, a Pamdony, Oo f4bCn Lee 
children and another family of four children may both have 
the same amount of expenditure on newspapers and magazines. 
Mieacdi tion certain véconomies of scale are realized in large 
scale purchases. For this reason estimates are obtained by 


using the aggregate data as well. 


Data 
The data on Here oe variables are taken from the 

Dv veae balk Guppl ted) jointly) DyartherD 1B 15. ands tives (ban ko £ 

Canada. The data have many limitations. An account of the 

Pinitations of. the data iss¢iven in Appendix Ii. they avail— 

able data are not seasonally adjusted. Dummy variables have 


been wused to eGclininate ithe seasonal variation. 


tcemeroblem- of Errors tin Varvabtles 

As the data employed are not of a high quality some 
measurement errors can be expected both in the dependent vari- 
able “and in the explanatory variables. Ordinary least squares 
estimates in such a context are biased and inconsistent. In 
the case of one dependent variable with one explanatory vari- 


able the approximate size of the bias is as follows. 


Sa pS eee a Ree ea Se a Le ea 


: J. Johnson, Econometric Methods (McGraw-Hill, 1960) 
pp. 148-50. 
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Let us assume 


ee arn aal (CSG ARIAS) 


OF SU iy (32255) 


where X and Q indicate observed (measured) values, xX and yp 
the true values, and u'and v errors of observation. Suppose 


enat the true values are connected by the relation 


i=, 0.2 BY (37.226) 


Solvane equations (1). @2), “and (3); we have the model 


O1=. Of Kastan Co Dag) 


Il 


where W 


Cv ="6.) 


Even if the errors u and v are assumed to be mutually and 
serially independent with constant variances, and also to be 
independent of the true values and Y, the full assumptions 
for the application of simple least squares to equation (4) 
to obtain estimates of @ and $8 are-not met, since W is not 


dndependent of X. The covariance of X and W as 
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pa the assumption that E(v) ="E(u) = OS 0) hat iGX) waa, 
Since this covariance does not vanish, a dependence exists 
between the error term and the explanatory variable in equa- 
ion (3.2.7) > 

the consequence of this dependence is that the straight 
forward application of least squares to (4) would yield biased 
estimates of; the parameters Oo and 8. Furthermore the bias 
will not disappear as the sample size increases. That is the 
Veast squares estimates are inconsistent. It can be shown 


that 


where oe ts the (\varlance of wand o Uswithewvarvancesocaey 

and ab is the ordinary Least squares estimate of 6° Thus the 
application of ordinary least "squares gives) inconsistent esti— 
Matessot the parameters. , Lieshould be notedethat,, 1f there 
are errors in variables, estimates obtained by Liviatan's 
technique- and modified form of Zellner's efficient estimation 


: 3 : , 
Of Seemingly unrelated regressions are also biased and) tn- 


For Proof see J. Johnston, op. cit., p. 150. 


z The method in more detail is described in Chapter ty. 


: The method in more detatluis, describeduin Chapter V, 
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F : L ; 

mrconsis tent . In the interpretation of the regression 
coefficients and in comparing the estimates Dy, dutrerent 
methods employed in the thesis we should note that these 


Petimates “are all “subject to bias arising out of errors ja 


variables. The question is how serious these biases are. 


In this context it is interesting to note Malinvaud's comment. 
"In fact this assumption (the assumption of measurement 

Seeveriables without error) is often justified. While wtatds— 

tical data are generally liable to be imperfect in many res- 


pects. (they still have enough precision to allow us to esiti— 


mate relations, which are not themselves exact. In other 
words, the errors affecting the equations are in most cases 
of much greater importance than those which may affect mea- 
Surement of the variables". 

Tene as also some empirical evidence in support of 
this, comment. Asimakopulos in the analysis of Canadian 
consumer expenditure usied a multiple regression model.) ie 
Gsitimated the regression coefficients with ordinary least 
Squares method. To solve the problem of measurement errors 


he also applied instrumental variable technique. He found 


: Tre “algebra ini deriving the exact expressions jfor 


asymptotic bias in these cases is more complicated. But the 


reason for the inconsistency in the estimates is the same 
as that for ordinary least squares, namely, the explanatory 
variable is correlated with the error term. 


é E. Malinvaud, Statistical Methods of Econometrics 
(Rand McNally & Company, 1966), p. 326. 
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very little difference in the estimated parame Ger si tb, Ttbhe 
ordinary least squares technique and the instrumental vari- 
able technique. 

Although the presence of measurement errors result in 
inconsistent estimates by all the methods employed in this 
thesis the above comment and empirical evidence suggests that 


Picemagnitude of such errors is not of much importance. 


Pawueteit: Estimation 


The multiple regression equations (1), (2), (5) and 
(6), presented on page 43, can be estimated using the ordin- 
ary least squares method of estimation. We assume that the 
disturbances in these equations meet all the assumptions re- 
Giccedumonr the application of vordinary sleaste squares. lie 
Prop benuwot Mibticollineari ty, worich is one Of degree can 
be’ reduced by making use of disaggregated data. 9 Prais, 
ateuing fOr a disaggregated approach in the estimation (of 
import and export demand functions, comments: 

Aepossibility is, to: work motiwith “ageresate imports 

or exports, but with individual commodities or commo- 

dity groups. The main advantage is that these show 

more variation over time than do the aggregates and 


there is consequently more hope of disentangling the 
Varfous determining factors at work. A further advan-— 


: A. Asimakopulos, op. cit. A summary of this article 
with the relevant results is presented on pages 21-23 of 
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tage is that it mitigates the index number problen. 


Pci le esikudyve faarly disaggregated data are used. There- 
fore, the multicollinearity problem should not be too 
ser Lous’. 

The assumption of independence of regression distur- 
bances over time is tested by using the Durbin-Watson 
Peatistic. Ashthe range Of inconclusiveness as ‘laree in 
ce test. statlstic.. ‘the Wie) Nace a approximation is used. 
In those equations which revealed significant and large 
autocorrelation, an/'attempt is made to obtain improved esti-— 
mates using a first-order autoregressive transformation. 

The estimation problem is more complicated when we 
have a distributed lag model as in the case of equations 
3) (4); -C7) and (C8). | When’ the Lagced value of the depend-— 
ent variable appears as an explanatory variable the use of or- 
dinary least squares method results in esimtates which are not 


even Rane stent bm such ja case the Durbin-Watson statrs tic 


t S.J. Prais, “Econometric Research in International 
Prada Awewiew § IKyKuOSs, evo, to 1962) 6D > O04 


A Hie wile inl) yan ds fA eth. Naoan, eLlesting the independence 
of Regression Disturbances", The Journal of American Statis- 
Eieal Association, Vol. 56; "No. 296° "(December 19G))*) 


pip 1 eA93-30.6. 


: For 4 preot of the followings resultiseeus  Cridiches: 
MA Note “on Jthe Siler tal Correlation Bias in sEs'timates, of Dis- 
tributed Lags'', sBeonometrica sol, 29), €continwed) 
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is asymptotically biased towards jig 


Even though the ordinary least squares method results 


in estimates which are biased, we use that method on lye in 


3 (continued) Now t1(1961.). pp. 65-73. 


fhe large sample bias of the simple least squares co- 


eiiicient of Vice in the model 


toy + u 


Niemen: t-1 " 


t 


WEethesertally- correlated disturbances 


u, = Ca + ay 
is 
Z 
‘Ss e 1 
Plim (b-8) = 243 eS a 
See AP 6) 
7 Lx 
Z 
O WwW 
i 
where Ze ) B eae 
i 
a a 
ireeiiad Bijan oa 
af 
Z 2 2 
= - A Vaart 
Darel cc veer “I pe a) 
6? l tee that part of the variance 0fez which ets, wcorre- 
Zed ex 

lated with Xeae Wes shoulde motel that a tat >" 05. bewill over 


estimate 6. The Durbin-Watson Statistic is also biased for 
the same reason. 


t M. Nexvlove and Ki. F. Wallis, “Use of the Duxbin-Watson 
Statistic in Inappropriate Situations", Econometrica, Vol. 
Sieeiioee el (L966): pp. 20025 oe 
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this;chapter because of (1) ease of estimation. (2) elessuse 
in many econometric studies of distributed lag models.. In 
this chapterathe-results*of about 140 multiple regression 
equations, of which 70 have the lagged value of the dependent 
variable as an explanatory variable, estimated by the ordin- 


aryeleast squares method, are-presented,. 


Part £V = ‘The Results 


the “results for the fourteen commodity <roups,,viz., 
Pormeroods, (purchased) foods, meals, tobacco products, alco-— 
holic beverages, men's clothing, women's clothing, piece 
goods, notions, footwear, household supplies, soap and clean- 
ne supplies, drugs and cosmetics, and newspapers and maga- 
Zines, are presented in, that order in Tables 3.3 to, 3.16. 
The results for the three aggregate commodity groups, viz., 
alienondurab le soods, all food, and all nondurable goods 
excLudins ood, are-presented in: Tables 3517, 03.18) and 5019 
respectively. The estimated coefficients obtained by apply- 
ingeordinary least squares, for thevelehit ditferent models 
Spectiredsin part Ll of this chaptereare presented si neseach 
table. There are eight estimated equations in each table. 
The first four refer to aggregate data and the last four to 
perecapitasdata., »kquattons 3(3)), 3C4 G7) and -Cei ate cack 


table give the results of the distributed lag models. The 


1 Shes og” ~tee 


if fp Le a rin, ote se oon { 


ee id (aduede 

‘2 )' 320 4 anol 

vu; anos 
ihe 28 


: vad, 22 


: fuses 
aS 


af + t4iecuhagm 
are heed Mike 
weP ‘isthe 
‘> eae? epneee ne 


oe 


J } . vabtsy 


a7 67 Pv! me. 
aa 
31147 Swo)' @awbieg 


7 . 

- A 

Mo Ce 
Ai | 


33 


Epuncetonal form adopted is double=locaricnmi ess The relevant 
regression coefficients are therefore elasticities. 

ie cociticilents of the relative price (price elasti— 
eaty):, total expendawure (expenditure ellastierty) for real 
disposable income (income elasticity), lagged value of the 
dependent variable, adjusted coefficient of multiple determina- 
tion (Raye and Durbin-Watson statistic (D.W.) are presented 
Bimeachi Of Lhe “Giight) equations in every table. Only those 
Beegtecsion fcoefficients which are statistically sieniticant 
at 5% level of significance are presented. The regression 
ecomrrebents. whch are mot statistically significant (Ns .) 
JeewLot presented. sIhe ‘constant: term and the coefficients 
of seasonal dummy variables are also not presented. Addi- 
tional regression equations have been estimated in the case 
of meals, i omen, aid household supplies. These estimated 
regression equations, along with t-ratios in’ parenthesis, 
are presented in discussing the results of these commodity 
groups. 

In what follows, comments on the results of each commo- 
dity group will be made. These include a discussion of the 
nature of the commodity group, the importance of own rela- 


tive price and real income in its demand, and the evidence 


i All these equations have also been lestimated ‘using 
a simple linear form. "These results are net presented here. 
Judging the results on the basis of the coefficient of 
multiple determination and the signs for price and income 
elasticities, we noted agreement between these two sets of 
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for lagged behaviour. As we are more interested in income 
elasticities of demand than in expenditure elasitLcLGies:. 
most of the discussion will be based on equations, .@2))..a1-d 


C6), in splan table. 


Pacn Poous Clap le~ 373) 

ihe group, farm foods’ consists of food produced and 
ecuscumed” on farms, “it-is one of the imputéd items in national 
income and expenditure accounts, and includes the estimated 
value of all types of home-grown produce consumed by farm 
families and hired help, based on average farm prices. 

Bria trons 65.3502.) Ande \3%:3,,0) show slhat Larne toode: 14 
tien rerilor commodity. The share of farm foods=in total 
nondurable goods consumption has declined over the period 
1956-65. Even in absolute terms the expenditure on farm 
foods in constant 1957 dollars has declined over the same 
Pend. Mls .pOLIe Supporus sone elagm thats musts dil i iLeruo. 
eommodety, “The agoresate data reyeal that the price’ eo- 
Serrotontiisenot,sieniticant Dut “the per capita datasreveal 
apposite ive and sieniercant price, coetircrent., However, 
Enere@ is seriat correlation in the disturbances, as, revealed 
byetne Dow statistic’ in equations, (3375) “aud Coon 6) 

As the data in this group are imputed figures, bias 
must be suspected. For this reason no attempt is made to 
improve these results. Nevertheless, since the income and 
expenditure coefficients are relatively large }andenegative; 


one can tentatively conclude that this category is an 
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inferior commodity. 


Purchased Food (Table 3.4) 

This item includes the food items bought in grocery 
geoLres, We expect the income elasticity of demand to be 
fesse iLian unity as food its a necessary commodity. The 
mecubes are .asywexpected., ginvallLathe equations westind that 
Preecoetiicient of income or expenditure is consistently 
Pesomchanmeunity.: Also equation (3.4.06) reveals no Serial 
Sorretation in the disturbances. Equations +0354 0))scand 
(m2). based on ageregate data, show some serial correlation 
Pimenomalsturnbances™ glhe pricefelasticity of demand is about 
Misvevelive cistributed lac “aquations 3.4.05) ,. ©on4 4), 


Ge) and. (924.0) treveal “that the tlap sis@sitenisicant, 


Mentsoe(Table 3.5) 

We expect the income elasticity of demand for this -item 
Eoube pereater ithan wunityeas nesitaunant .meals ,ane jthoughteco 
be a aia good) .thesresults —are snot as expected yekquas 
tions based on aggregate data reveal a very low income elas-— 
ticity of demand and an sinelasticity with respect to price. 
Unfortunately, per .capita jnesults show that oi tcis san sinteritor 


; : ag te 
eoumodity. With per capita ‘equations the value of Riis 


' It is more convenient to define "necessities" and 
"Tuxuries" in terms of income elasticity of demand than price 
elasticity. See M. Friedman, Price Theory (Aldine Publishing 


Company, Chicago, 1962), p. 22. 
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only .70 and the disturbances are autocorrelated. The size 
of the autocorrelation coefficient is about .8. To improve 
eNeeresults, first times trend was Pareodtees to take into 
account the possible changes in tastes. The estimated 


equation is 


I 


Ie One PO. 09s Oo 65.5 a tO OO Ouro gars 


log q 


2 
Coa4 ) i C6 50') 

te Oss, ue Oe S, aoe ERG srs) Abo teats 

(3.259) CieS) 

G3 Dro) 

SO LOM LOon Ue mOn sO milo omy 

OFS) C3 4) 

Seis 

0.91 DeW. 09 Ji 


Inclusion of time trend improved the results. Income elasti- 
Crty of demand withyperncepitapdata is not megative. Lt is 
positive but low. However, D.W. statistic reveals an auto- 
COBrGIec1Ony coehiteient of size. ods, To improve the esti- 
mates an auto-regressive transformation was adopted. Assum- 
ing that the transformed disturbances, of equation (31.5.9) 


arewuncorrelated. the. tollowingyequation was estimated, 


(log hae O25 14 Log Lae, = 0.88 


=e 209) (1 oges = 29 Logs ) 
A A 1t-1 
(7.0) 
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+ ,~LeGkay=s aloe ol Ooi ) 
+ (NS) TER yey eg tess aig ek Vibes 45 ) 

(eis) She 3t-l1 
- =O (log t — 25iidoet—1) 

C5 a2") 

er) 

On, D206 Geer Bare ce Dele 1140 OP, ) 

Gees) : are 
+ 2 GLO easy e§ oO LeOorsy ) 

(2,293) : Bry 


The transformed regression equation improved results 
eonsiderably. The income elasticity of demand is arotind 0.3. 
AVttouoh) the regression coeriictent of relative pricer 1s 
NOUssienaticant the t-ratdo is larcer itiane ud byes neecive 
transformed equation, (369.10). this) ts’ an) examps eas 3to 
how improved statistical techniques can change our conclusions, 


We expect "meals" to be a luxury good. The data does 
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5 


not support this hypothesis.* The data supports the hypo- 


EMesis Bahat (iticis a necessary good, 


meer ood. (lable 3,18) 

An aggregate demand function for food has been fitted 
combining the first three groups; farm foods, purchased foods, 
svaemmeadls.. “Ihe results are presented in Table 3.18. “These 
results are. quite satisfactory, as revealed by the high value 
Ont R? and a Durbin-Watson Statistic close to '2', especially 
Wieper capita equations. That food is a necessity is revealed 


Dyetiveutact that the priceland income elasticities of demand 


weemvess ‘than unity. 


lebacco, Products (Table 3.6) 

The results show that income is the only variable signi- 
peeamily attecting the demand for tobacco products.) Thatwthe 
Pages esieoniiicant in the demand ican be iseen srrom,equations 
Moe On Go 64). 100.2601) ) sand ooo sa ethougch scthesD We 
Stapistic reveals presence Of Positive serval scocrelatron, 
MiemsizewOflthe correlation cOechrRiclent 1s nO Lateeea me loL 
this reason no attempt is made to f1t a tCranstormed regres-— 
Sion equation. Even after the transformation the results 


Would moct Likely not bevvwery much diiterent. 


Partuoft this can ibe, attributed to the limitations of 
the data. As can be seen from Appendix II, (Tables A.8 and 
AvlO) the price indexes of purchased foods and meals are 
exactly the same. In an economy like Canada, we expect the 
price increases in meals to be larger than the price increases 
in purchased food because meals is a service intensive (labor 


intensive) commodity. 
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Alcoholic Beverages (Table Sth) 


Both relative prices and real income are Significant 
and have the expected sign in the demand for alcoholic bever- 
ages. The hae Pomsventii cantybut every somal ines ice ABRrhe 
Beswlis are quite soodS*as RK? is moreethan"0.9.7 aud *theldis— 


EUrbDances are not Ccorrelatéd; 


wen’ s*CVothing (Table °378) and Women's Clothing (Table 3.9) 


In equations for men's and women's clothing, the high 
value of ae coupled with no autocorrelation in the distur- 
Donees reveals that the £1t is quite good. While income, 
Bomeheponly variable affecting’ the demand for men is clothing, 
potberelative' prices *and real income are significant in the 
demand for women's clothing. In men's clothing there appears 
fO0npe some lac BbuteLt Is°not,pronounceds® With ascresate 
Matasthe coetitcien’ of adjustment is just, around” they sipeni— 
Pireant Level) and wery small anvsize. The“complete "absence 
of lag in women's clothing is probably due to women's greater 


concern <o0r clothes. 


PiecesCoods (lab le 3.10) 54nd Notlonsm@lapleroat) 

The commodity group "piece goods" includes pieces of 
cloth bought. The commodity group "notions" includes buttons, 
thread and other stitching material. We expect the income 
elasticity of demand for both these commodities to be nega- 
Cine. sw eliis as because as income goes up consumers shift 


their purchases to new and ready-made clothes rather than 


eal 


have their old clothes mended. 
phemresul tse based on per capita data an the Case, ot 
piece goods support our prior expectation that "piece goods" 
is an inferior commodity group. There is no serial correla- 
PPon~gine therdisturbances” andthe value“of R- is quite hich. 
As there is serial correlation in the per capita equa- 
tions for notions, an autoregressive transformation was made, 


the result of which is given below. 


(log ee 290) Og Spite = 0.48 
= Os 6, Clore: ro -9.535 log §S ) 
dG ern 
(30.3) if 
230.60 VGPoe 2528-0535 floes ) 
t 2t-l1 
(1n6) : 
C3 ari 6e98) 
—“wO4 1) “Clog. s = OM 5350 Low S444) 
i345) 4 


- 2.52 (log EN Gays) Se siroyre. Ps ) 


(4.05) a 


SS iG) teh Ane Niles On 5S ae Loe Tre 
Con 247 ) 
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As .the- transformed regression equation .(3.11.9) pre- 
Feesnoeserial corpelation an the disturbances, we accept 
Svesequation (3.11.9): and eject the per capita results 
Gaesented yin (Table. (3.11). 

ViewconpGlLude  sthat notions sane inferior csoods... [he 


GestlLesesconfirm our prior expectation. 


Rootcweoar Clap le. 3 712) 


inewresults of/footwear on the basis of “aggregate 
ditasreveals that income is the only variable affecting the 
denand, while relative prices have no significance. “Ihe 
SazesOr the autoceurelation coekiicient is verny'’small. | the 
distraputed Lag model results show that the lag is import 
aiitweelie pel capitasresults, showy that mwetther the price 
nNOoGwitne real sincome ..coetfictient ds Statistically sienitticant. 
iiiewcans be attributed to the (problem of mul ticollineari ty, 
because we have a high value of nla and the Durbin-Watson 


Statistic. is around "2". 


Household Supplies (Table 3.13) 


This commodity group includes paint, linens, towels, 


kitchen utensils, silverware, wallpaper, etc. As this. is 


ies, 


aenecessary commodity wé expect the income elasticity of 
démand=totbe less than unity. ‘Both velatl vee prices and nea. 
disposable income affect the demand for household supplies. 
Aithough R- is ®quitevhteh@ both? thevasererate and per capita 
equattons weveal presence of positive and significant serial 
correlation in the disturbances. An autoregressive trans- 
formation, along with the inclusion of time trend improved 


the results. The estimated equation is 


Gloire iS. O93). Loe de) = 0.11 

Ow 0) Choos = (O75) 300 FOS ss ) 
Aen fi 

(53.9) te 
SAL EZS CLoe eS Oro 3 koe eS ) 
2t-l 

ie 0) oe 

(3751329) 

1 Or Galo. e5 Oe 35) Loe =S ) 
t 3t-1 

(7164) 3 


= 10 s00P24t "SFE 66 «Clos Pe rey AY hs 02 eal MORE: Bar? 
Giz ol) (3.46) 


+ 0.40 (log ie URS op avos Yano 
(3304) 
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We note that the auto-regressive transformation has improved 
the results. The transformed disturbances are almost inde- 
pendent. The income elasticity of demand is O.40b9 which 4s 


mascot ormity without: prior expectation, 


soap sand (Cleaning: Supplies! (Table 3.14) 

Die, results wom soapiiand cleaning supplies reveal, that 
bie current ereal disposable income iis the only significant 
vVarilabbe: That this commodity group is a necessity is 
nevealed by othe fact that the income elasticity of demand 
tsebesis thantunity#) Both ethe ageregate data and the per 
capita data reveal that the disturbances are uncorrelated. 
The lag in the consumer response to changes in the relevant 
expianatoryuvarniaphes is not Istenificant .sas jnevea had uby. 


Eheudisctributedilag equations vin tlabie -G3,2h4.).. 


Drugs and Cosmetics (Table 3.15) 

Thesmnesultiserevéal pthdt both rvelativaesprices andsreal 
ipeoneuattect hthe demandywith aSecertainjlacwstihe results 
of this commodity group, especially equations (3.15.2) and 
CS. U5%6O98 ave satisfactory )as ne is high and the disturbances 


Arelatmostaseriallycindependent; 


Newspapers and Magazines (Table 3.16) 
The results reveal that both relative prices and real 


incomelattectt the: demandewithtalcertainetags wihe"“results_of 


this commodity group, especially equations (3.16.2) and 
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(2, 167.0)5 are satisfactory ase k> “is quite High and the 
disturbances are almost serially independent. We conclude 
that this tiem is a necessity as the income eats er tayeeost 


demand is less than unity. 


All Nondurable Goods (Table 3.17) and All Nondurable Goods 
meeluding Food. (Table 3/19). 

myenaenand or some «<commodi tiess (avi 4... ot OOdnelatcono lac 
beverages, women's clothing, notions, household supplies, 
drugs and cosmetics and newspapers and magazines, was in- 
fluenced by relative prices. When we aggregate we do not 
find any such evidence either in the demand for all nondur- 
apie. foods, (lable, 3.1/7) or in the demand, for ali mondunaple 
poods excluding food, (Table 3.19). Aseregation, therefore, 
resulted in loss of some relevant information. 

Most of the nondurable goods considered in this study 
ave mecessities., We, therefore, expect the dncome elasti-— 
etiyeotedenand for yal mondurablemcoods! [ands al Lonondan 
ip leseoods, excluding food) to be sless than wunity . sale 
results support oun prior knowledge as theincome elasticity 
of demand for "all nondurable goods" is less than unity. 


"all non- 


Werfind thatthe ineome elasticity oOfpdemand for 
durable goods is less than the income elasticity of demand 
for "all nondurable goods excluding food". This is because 


Phe income elasticity of,demand for Vall tood! (Claplej 13) 


je less than che ipcome, elasticityeot memandstor, call non. 


durable goods". 
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Part, Vee ‘unary of ithe Empirical) Results 


io eceneralwethe Presults) are ‘quite satiustactory wis 1e= 
meated by ‘hich «value of acd expected GH ons stOrvemosit "OL. cre 
petamated coetficients, and serially uncorrelated distur-— 
Dances. The income elasticities based on aggregate data 
were always larger than the income elasticities based on 
per capita data. Thais is expected because the per capita 
elasticities are obtained byvad justi newt or populat conve oth. 
As expected expenditure elasticities were always larger than 
income elasticities. 

itemco lem Othe al Licones seems slLOmpe bi oper Melaieetiia & 
of relative prices in the consumer demand for nondurable 
Soods in ithe Canadian economy. This is revealed in Tabte 
Bez O eke al disposable income 16 “stenificant in all “the 
Gomnmodhty groups except, for per "capita data in? the case of 
wrootwear'.. Relative prices. are clearly significant (i ve., 
both with aggregate data and per capita data) only in six 


commodity groups. In three commodity groups they are either 


: Per capita income elasticity of demand can be shown 


to be equal to 


dQ dn 
NGO bey ey ahah oe 20 n 
aCY ine =O NGS xaky 
ye n 


where n is population. As long as we are concerned with neces- 
Sities it is obvious that per capita income telasticity will 
always be smaller than the elasticity based on aggregate data. 
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Significant at aggregate Level or at the per capita level. 
Pipanother five tommodity groups the coefficient is not 
sienittcant. Prices’ seemingly play "a wore modest role in 
the consumer demand for nondurable goods. 

The importance of the lag in the demand for different 
commodity 2sroups is presented in Table 3.21. In 7 commo- 
GetLyecroups the lag was significant both with ageregate data 
and with per capita data. In 4 cases the coefficient was 
Seotrstically significant either with aggregate "data oT pier 
Caprtcaadata. “In 3 cases, the cocifictent, was mot sionitrcant. 

fo conclude, the results of this chapter reveal that 
realedqigposablecincome plays a more important role than 
relative prices in the consumer demand. The consumer's 
response in quantity demanded to changes in prices and 
iveoments notidnstantaneous., the Ssipniiicance of ithe. Pag 
and the estimation of long run elasticities using Liviatan's 
consistent estimation of a distributed lag model, will be 


tie subject matter in the next chapter, 
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CABS, 3 20 


SUMMARY OF THE RELATIVE IMPORTANCE OF INCOME 


AND PRICES IN DIFFERENT COMMODITY GROUPS 


a es 


Income Relative Price 
Commodity Group ASo GLC Ee Capit amAce We hem eGapata 
an farm foods A ¥ x i 
2. Purchased foods "A V “if y 
Se eas "A "A x x 
ieevobacco: products "A "A x x 
Dee AlLeoholic beverages "A "A ¥ V 
6 Men's clothing "A V x x 
7 Women's clothing 7 vA ¥ V 
8. Piece goods ¥ ¥ ¥ x 
9 Notions ¥ ¥ ¥ V 
10. Footwear "4 x x 
11. Household supplies "A "A "A vi 
Ue OAD sand ecLeaniinge 
supplies "4 ¥ x x 
3. | Drugs ane vcosmetics v "A oie "A 
14. Newspapers and 
magazines " "4 y¥ "A 
15 esALlonondurabde 
goods / "4 x x 
LOL srl aL Ood 7 vy y v 


1} All nondurable 
goods excluding 
food "4 ¥ x x 


eee ee 


Note: y corresponding “Coermicient is significant 
x cotresponding coetitcrvent 15 nol steniticant 


nuaduae = 
eonksag 


ED Be Seek 


SIGNIFICANCE OF LAG IN THE DIFFERENT 


A COMMODITY GROUPS 
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eee ee ee a Se ee ee ee er) SARC 


Lagiets yodionmat cant 


Commodity Group Aggregate PemeGapised 
ee Farm toods V V 
Aansrurchased foods "4 / 
3. Meals / a 
4. Tobacco products "A ¥ 
5. Alcoholic beverages "4 x 
CRepenen so Clothing ¥ > 
7. Women's clothing x x 
Sey eaece) goods x os 
Ji NOt Loins x ¥ 
LOne* Bo otwear 7 x 
11. Household supplies ¥ ¥ 
dz Soap & cleaning supplies ne x 
Is3 Drugs & cosmetics "A "4 
14. Newspapers & magazines "A / 
liste) All nondurables "4 V 
Los, AL stood ¥ x 
1m) All nondurables 
excluding food "A x 
Note: Y lagged value ofthe dependent variable in equa- 


Cronus (Ce) rand. Co ei ap Peo Csi) Conse). 19) 


is significant. 
x ie not Sieniti cant, 


6 ry 7 
ULGt THe, - 
band anthulas 


betel 
- ; een | 
¥ 


ee 


eal ae 
are on Gulev AS awe 


as ieee che 
"' SMGReeP ing a 
. | «inh —— 4 Jon 04 


i. . 2 


“CHAPTER LV 


CONSISTENT ESTIMATION OF DISTRIBUTED LAGS 


A distributed lag model of the Koyck ctype results in 
the lagged value of the dependent variable as an explanatory 
Marieabile. Application of ordinary least Squares to such a 
model results in estimates which are not even consistent if 
there is auto-correlation in the disturbances. This was 
meterly discussed in Chapter Ill, The purpose of this chapter 


is to obtain estimates using Liviatan's method as described 


am "Consistent Estimation) ‘of Distributed Toco 


A Nag ibive ata 2) Cons bsitentalks timatd om.o i iiaict paebuted 
Bags .einternational Economic Review, Vol: 4, No... Ll, 
Chanwaty: A 19:6:3)) ipp.. 944-52. 


The other methods which also yield consistent esti- 
watecwmare edie toll MA Koyck 0p. Cut. Lek Klein, Themnc Ci — 
Maechon of Dictributed Lacs"... Keonometrica, Vol. 26° (Octoper. 
MOO) ee. Do DODe Dy bay Lorvand st A. Wilson, sthree iwace 
Least Squares: A Method of Estimating Models with a Lagged 
Dependent Variable’) Reviiew) of Bconomics and! Statistics, Vou, 
PORGeNO eG CL 9O4)). 0D. O20 eb4O yen hannane Gulhe shouLmat on 
OreRetattons Llnvolvying Distributed) Lacs, Beonometrica,. Vou. 
Borcsanuaty., 01965)5\ pp. 2065224." wAneniya vand We ul lar, 

MAS Comparative Study of Alternative Estimators in aepistrr, 
buted Lag Model". Econometrica, Vol.) oo, No. 3-45 CJuly-Oeroper, 
1967)-- pp. 509-529; and” Pls) "Dhtymes, “Eiirerent Estimation 
Of Distributed Lags with Auto-cocrelated) Errors, Inter— 


ee 


iattonal Heonomic Review, Vole 10. No. fe (tebruary, = i967)% 
pp. 4/~-65. 

Both the Koyck method and Klein's method assume that 
the serial correlation coefficient is known in a distributed 
dag model. Liviatan's model (does, not need the knowledgerot 
tie serial correlation, coetitctent an the wdasitributed] tag 
specification of the model. The other methods, as proposed — 
by Taylor and Wilson, Hannan, Amemiya and Fuller, and Dhrymes, 
are computationally more difficult than Liviatan's method. 
Ae we have a lateve Sample Size wer are justified in using 
Liviatan's method which yields consistent estimates. 
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Theap Pan soi whie "chapter te as follows: Part) £ des= 
Cribes Liviatan's method and its properties. Part Il is 
Gevoted sto (a gdiscussm@on, of yenpirical fimdings .» Also 
rctaided in thitscwsection (iis a comparison of liviatenss 
estimates with ordinary ‘least squares estimates. In Part 
Petwane Overview of the empirical findings of Part IL is pre- 
sented.) the eWapter concludes by noting that ordinary, least 
Squares tend to over estimate the lag in the consumer response 


to changes in relative prices and real income. 


Partisle, ha vasatamas Method 


Liviatan's method is essentially an instrumental vari- 
able technique applied to the problem of distributed lags. 
The method. can also be, interpreted in terms of Theil’s 


Btwoustage Least Katee An In the model 


+P. P +8, Y. +8 


Leet 2 ere 8 (4.1) 


QLAG + u, 


we replace OLAG, «which isi the sourcesotjleact esquavesepaas, 
by an asymptotically exogenous substitute QLAG. QLAG is 

the calculated value of QLAG from a least squares regression 
of Q, on ae ogi ee and Ye-4° QLAG involves deleting the 
feastwopsercvation in the ORS series. 


ee 


: H. Theil, Economic Forecasts and Policy (Amsterdam: 


Noort Holland Pubiishines Gow 59).e pp a2 25a229.. 
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tn syuboler firs b werwune 2 Legressi eon of -Ehe ea 


+B AP) eG. P seat SBA Fes oe Sed CAee2s) 


AA 
we obtain One the estimated value of oF in the regression 


equation (4.12). Then we delete the last observation to obtain 


QLAG. We use QLAG in the second stage regression, namely, 
QLAG (4.3) 


prewestimates’ in equation (4.3) are opneiigteae.- An addi- 
tional advantage of this method is that it does not require 
the disturbances to be homoscedastic. Furthermore no assump- 
tion about the autocorrelation scheme of the disturbances 


is made. 


One can use more than one lagged value of the explana- 
EOLy Vatlap les as exogeneous, Variables in (the first stage. 

i e e ° @ ° n Y Ye e . @ 
tat is one “can. use Pi? Pea? Diet, shake! oe ae 


etc. as explanatory variables in equation (4.2). Liviatan 
Suepes tsuithiatiinietime Ser lestdatay Ut) mdisiien ophyito misel one 
Dascged value as another explanatory variable, sci.) bLiviatan, 


OIDs. 8 ipa e pe. 4/8). 


2 The proof follows from the consistency of “Iieil as 
two stage least squares estimation method. For proof see 
C.F. Christ, Econometric Models and Methods (John Wiley, 
New York, 1966). 
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Past hie: eeuEmpirical @kindings 


a 


A selection of six commodity groups was made to obtain 
estimates using Liviatan's method. The decision was based 
Pome escesults obtained in Chapter L11. Only af the co— 
efficient of the lagged value of the dependent variable is 
ereater than OR S04 is the corresponding commodity group 
micClaced fora study tin this’ chapter: 

Wass deciston gave six! commodity groups, £01 a study 
Pamenis chapter. These were’ (1) purchased foods: (2) meals; 
(3) household supplies; (4) drugs and cosmetics; (5) news- 
papers: and magazines; (6) all nondurable goods. Each of 
Enese Commodity groups revealed a significant las both with 
the aggregate data and the per capita data. If the aggre- 
gate data revealed a longer lag than the per capita data, 
the former was used to obtain Liviatan's estimates. Alter- 
batavely.,. 1f the per capita data revealed va longer Lae than 
the aggregate data, then per capita data were used to obtain 
biaviatan’s estimates. One exception was made to this rule, 
Thas-was in the) case of meals. » In tthe demand function wor 
meals the results in the previous chapter showed that the 
lagged value of the dependent variable with per capita data 
was 0.34, rs with the ageregate data it was 0.66. Un- 


fortunately neither the price nor income coefticients were 


a If the coefficient of the lagged dependent variable, 
xX. is 0,50, the implied average Vag is one quarter. In general’, 
“if the lagged value of the dependent variable is A, then the 
implied average lag is X/1-A. For a proof of this see Zvi 


Caotliches., Op. Cit... (pp. 18-19. 


ee ne Bi eh es ay 
‘ j -. ve 


Om ia i 
i; _ ' : ' . a i Gy » ‘Se 
: » | 7 y » ; 5 ‘4 a 


mY 4 A704 fies > alae iat aba a 
4 Yee a i” | ao net Yo Ama ak Me ee 


of , hod By" ut aves entab. 


| : : P ae 
Ly | 


ri 7 
iy | ’ ij bee ‘ rt) ae a® fused 
7 a 


nv Sapned att Vee 
| aa ye 
oO: oS 0g .0 adic 
sty) it bate: nel yeu) 8 108 chek 
ati 
ly 7 ha tio buts +m, abn 7 


Bi (<5 | | az L190 yu oh 
? ya 
ne De he a ay iiode apart 
. Ay - 
1 ‘ he " : Lo ot ig of bas 239 
Ts > - my y 


sues) Ve sata ha 


. : , oS 7 jj in lLasey one x ma 
ot oh? ¢ 45/06 .7 Uy ie? i‘? , 7 Ke 19 art ny pe w * ; : 
py ii ~ 4 F / P : —P ye 
ROS SB. TRANS oh bold i APOP BSiGies, tg sold ult a 
To BUR sae woe: is hgh? 2q Meor <aren aah “gana 
- a ; AS r 4 ae Montini 
ADO ALA 6d aling day od Garon S wit) ‘ 4A5 Ma? 4 a* =4 : 
‘ . : ©) cos ye of 
Sit HOT 1 eed. hives (4 4s 4, 


ep Oe ehes ong oh 2 


7 = 
7 ee eae 
Ms ae * 
. RUS SHi2 Uewuily saminda: apiévebe mip ad ot hwnd: oi os 
a; , sie 
CAS EI Pgam ag AS. vidwleny ta a bee wagw webs a6 
7 : : if ’ om 
7 [a \ oe am 


CG 0 )- cea Al Se brn ED mel? tas ota 5 


(EBY! wANet Sd tia, Orvgel adi atic | $4: ‘di bea” 


— 
OY toshongeh Sang tl, si) to; deen 5 eee 
; WOT Reg oun ankyrin eget « 
aac ok ei a Lin D4 iy 3 og) ‘opel aiens | a a 
tvE ous efao ar oe ueie oF 


7 =o) ies 
7 a ae - ; 


90 


Significant with the per capita data. For this reason, 
aggregate data were used to obtain Liviatan's estimates 
imecies case of meals; “In Summary, only for household 
supplies were PeTrcap beandatha Usedetomoptainmeliviate ns 
estimates. in the remaining five commodity groups the esti- 
Dotecsin this chapter are based on aggregate data. 
LiewmnesressLomncockiicilents obtained bye Liviatanis 
method and ordinary least squares estimates are presented 
Dempeces=Joeto 103.) To facilitate comparison, ordinary Least 
Squares estimates are presented below the Liviatan's esti- 
maces. The absolute value of the t-ratios is presented just 
below the regression coefficients. The value of nae square 
Owen cmmutctip le corre LatLlonycOochmiclent, is presented porn 
in Liviatan's estimates and ordinary least squares estimates, 
For each commodity group a table giving the price and income 
elasticities. and average las based on both the methods are 
presented. Both short-run and long-run price and income 
Sbasticities are presented. Short-run, income elasticity 
means the percentage change in the quantity demanded during 
tEhoweirct quarter, fOr a given percentage Gian vgesinelnconc. 
Long-run income elasticity means percentage change in the 
quantity demanded after the complete adjustment due to a 
percentage change in income. The "complete adjustment" may 
take one quarter, two quarters OF any number of quarters. 
These are the same as impact and ultimate effects. ine the 


remainder of this part of the chapter a discussion of the 


individual commodity groups is given. 
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eucchased Foods 

The results for this commodity group are presented on 
page 98. We expect this commodity group to reveal inelastic 
demand with respect to both price and income. Although 
income elasticity of demand conforms to our expectation, 
pPereeselasticity appears to be larger than expected. This 
Pe erue especially with the long-run elasticity. 

Hite interesting’ feature ds that .prviatanws estimates 
Peveat a tag of dweation less than half a quarter, while 
ordinary least squares estimates reveal it to be one and 
a half quarters. Even though the short-run price and income 
PIaotucities arehdiftferent, the correspondines Long—run 
elasticities are about the same. This is clearly seen in 
Topbe 4,1. Liviatan's estimates show that about: 67 per cent 
of the response takes place within one quarter, whereas 
ordinary least squares reveal only 40 per cent of the ad- 
justment within one ie ee ALthougch the difrerencess 


MoOcestostoantial, Lt .cannoc, be: tenorned, 


ete fieuresmarenderived, from lane: 4. einer s ort 
run and income elasticity is 0.51) andy the long-runsincome 
elesticity,is 0.74. As already noted- the short=run anecone 
elasttiebty refers -to the percentage change in the quantity 
demanded durine the first quarter, £on 4a given percentage 
change in income. Long-run income elasticity refers to the 
percentage change in the quantity demanded after the complete 
adjustment due to a percentage change in income. As 0.51 
forms) 67 per cent of OL 74 we conclude that 6/ percent of 
the response takes place within one quarter. 
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Meals 


ie sresuites tor this commodity group are presented on 
page 99. As the t-ratio in both types of estimates for the 
relative price coetitcient is,small we tenore that coectti— 
cient. The short-run income elasticity of demand given by 
Liviatan's techalque is O'S while iteie sonky 0. U2eby wordinary 
least squares method. While the ordinary least squares method 
reveals substantial lag, the coefficient obtained by Liviatan's 
method iS not statistically significant. Whether we regard 
the coefficient of lagged dependent variable using Liviatan's 
eaeimatton method “to be either 0.46 or Zero, in’ elther case 
Heels smaller’ than the coefficient obtained by using ordinary 
teeste squares.) ‘(his implies, again, that ordinary least 
Squares tend to over estimate the implied lag. Unfortunately, 
neither ordinary least squares estimates nor Liviatan's 
estimates conform to«<our prior expectation about the size 
of income eee ee We expect the income elasticity of 
demand to be greater than unity, as restaurant meals is a 


luxury good. 


Household Supplies 


The results of this commodity group are presented on 
page 100. Both relative prices and real income coefficients 


are statistically significant by both methods. The coeffi- 


Thatepark Of this isu dues EO llmnese at On 4Or stile .data 
hee heentdiscusscdtint Chaptcewl fis einethes discussion for tire 


results of meals. 
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cient of the lagged value of the dependent variable in the 
case of ordinary least squares is twice as large as the 
corresponding coefficient obtained by Liviatan's method. 

The short-run. price and income elasticities are larger by 
Liviatan's method than by ordinary least squares method, 
betetne long-run price and income elasticities are larger 
Dyeocdinary least squares than by Liviatan's method. This 
simply means that the estimated lag is larger if we accept 
Ordinary least squares estimates. The results of ordinary 
least squares estimates reveal that only 50 per cent of the 
pouustment takes place during the first quarter for a given 
change in relative prices and real income. The results of 
Liviatan's estimates reveal 80 per cent of adjustment in the 
Mist tey demanded during the first quarter, for a leiven change 


imeeneere Latiyve prices -or (real Vincome. 


Druss, and Cosmetics 

Theyresults Of this commodily @roup ate presen ted™on 
page 101. The difference between the Liviatan's estimates 
and ordinary least squares estimates is substantial in this 
commodity group. The short-run price and income elasticity 
is larger by |Liviatna's method ‘than that given by tie jordinary 
least squares method. The opposite gis trhueyforslongerun 
elasticities. The average lag is less than half a quarter 
as revealed by Liviatan 6s method; while “Itt isvmore than three 
Guatbeters in the case of ordinary least squares estimates. 


It is important to know that during the first quarter. 
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aploults 1/5) per icent: ofthe ad jlistemente takes place if we accept 
Liviatan's method, whereas only less Chinn) 25) per icemtito £ 

the adjustment takes place if we accept the ordinary least 
Squares method. thse difference <istsubsitantialwe © Dt? tis 
interesting to know that while the long-run income elasti- 
city is approximately the same in both methods, the implied 


: Mt Ae 
Pane woulaper Of wmeactiion, is different. 


Newspapers and Magazines 

The results of this commodity group are presented on 
page: 102; \The coefficients of relative price,» real’ disposable 
income and the lagged dependent variable are all statisti- 
cally significant. Both methods yield a very high value of 
REL 

The implied ave rage lag obtained by the ordinary least 
squares method is larger than the one based on Liviatan's 
Methods: . Liiviatan’ siesittimatess show tthat abowtr 67" per cent 
of the adjustment takes place during the first quarter. 


Ordimanyuleas'ti'squares) results! revealsoni yas /© pervicent tof 


the vaidjustmentt! during: the first) quarter. “Again ity should 


The word "adjustment" is used to mean the adjustment 
of quantity demanded for a given change in relative prices 
and real income. 


The phrase "time shape of reaction" may be inter- 
preted as the time path of adjustment. Graphically we can 
interpret it by taking time as domain and the percentage 


Of adjustment’ as range. 
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ne noted that although the long-run price and income elast- 
Cities are approximately the same in both methods, the time 
shape of reaction is different. The results of this comno- 
dity group conLorm LO Our, prior expectations that) both, price 


and income elasticities of demand be less than unity. 


All Nondurable Goods 

The results of this commodity group are presented on 
MeeewtO3. Ihe cociticients of real disposable income and 
rie slaeged value of the dependent variable are statistically 
significant by both methods. Further, both methods gave 
Pit hyenioh values of moe The relative price coctircient 
Pemoot si ohiticant in either “of the two methdos, although 
Memiracmtihe expected sign by Lividatan' s method. 

Again, we find that, whereas the long-run income 
erasticity of demandeis approximately the Game in Doth the 
methods, the time shape of reaction is different in the two 
methods... More than 50 per cent of the judgment would take 
place during the first quarter, by, Liviatan’ s method: (where— 
as only 30 per cent of the adjustment would take place during 
the ficst quarter if we accept the ordinary Least (squares 
method. The average lag implied by ordinary least squares 
is approximately three times as large as the average lag 


implied by Liviatan's method. 
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baat Lie An Orerview “or Empirical Findings 


The results for the six commodity groups revealed very 
hacshovalues for ee poth by the Liviatan technique and: the 
ordinary least squares method. The coefficient of income 
Bosco latistically significant Li all cases fe ite coecrr teen: 
Preenclative price has the expected ‘sign and is Statistically 
Sever tCant inyfour out of (the,six commodity groups. > The 
e€oefficient of the lagged value of the dependent variable 
Weac wthe expected sign in all the cases studied. “Tt is 
Sortistroally sionificant in five commodity groups. 

imaki theisix cases, Liviatan’s estimates eave the 
coefficient of the lagged value of the dependent variable 
smaller than the one obtained by the ordinary lease square 
method. In all six cases, the short-run price and income 
piacttettites were lLarcer by sLiviatan s method than by the 
Ordinary least squares method. Excluding che case of meats, 
the long-run income elasticity was approximately the same, 
by Doth methods, in the remaining five cases.” Ihe Foug run 
price elasticity was approximately the same by the two methods 
in the case of three commodity groups. These were purchased 
foods, household supplies, and newspapers and magazines. 

The long-run price elasticity was significantly dafrerent 
by the two"methods® in the*caserofi drugss and cosmetics. 
With one or two exceptions, we may conclude that while 


the short-run price and income elasticities are larger in 
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the case of Liviatan's procedure, the long-run price and 
income elasticities are approximately the same by the two 
methods. This simply means that the two methods give two 
meee aut Cimewslapesy of meaction fora ceived chance: ine both 
Sremcelatiwe prices and réal income. Ondinary east squares 
tend toroverestimate the lag, 

in coniclustlom, we note (that -usé (Gf -biviatan s estima= 
Srone technique gave results which are different from those 
Contained by, the ordinary [east squares method. DLiviatan ss 
ou Sinewsion technique ‘reveals virtual nonexistence ‘of the 
aoe Or a very small extent of it. Ordinary least (squares 
mecsuilts have shown the Lag to be substantially larger than 
the one given by Liviatan's technique. The time shape of 
eaesreactton yvelded by the two methods 1s also dififterent: 
The results of this chapter have an important bearing on the 
econometric studies “involving distributed lag models. By 
applying ordinary least squares one erroneously concludes 
taate there is’ a’ considerably Lower vate of ,adjustment.) SArter 


Soplyine Liviatan’s ‘technique one may have to chanselthe 


COME bus LOns. 


We havev.secn An Chapter Liles Ciel mt stneece tia 
correlation in the disturbances is positive ordinary least 
Squares tend to overestimate the implied average Taga Sle 
pone icyclaritd edjyimeZyig Griliches, "A Note on Serial 
Correlation Bias in Estimates of! Distributed Lags, Econo- 
Metziean Vod.nZ96iNoecii Ganuary., LOGI) pp... OD —7o.. 
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RO (Based on Liviatan's estimates) = 0.98 
R? (Based on ordinary least squares) = 0.98 


TABLE 4.1 COMPARISON OF ELASTICITIES AND AVERAGE LAG BY 
THE LIVIATAN'S AND ORDINARY LEAST SQUARES TECH- 
NIQUES -—- PURCHASED FOOD. 
Liviataiss Ordinary 
Method Least 
Squares 
onere tun price elasticity Sal Or 7 Orie 
Lome, an, place, elasticity mar eny, sil hats: 
Short run income elasticity Of,-511 Ore U) 
Long run income elasticity 07474 Ors 5 
Average lag in quarters 0745 dee 
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R (Based on ordinary least squares estimates) 


PApLG4. 2. LNCOME ELASTLCLITLIES OBTAINED BY THE LIVGiATAN'S 


AND ORDINARY LEAST SQUARES METHODS - MEALS 


Ti vio tans Ordinary 
Method Least 
Squares 
Short funs ineome elasticity OES Ore 
Lone run income elasticity 0.18 0.2136 
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TABLE 4.3 


Short run price elasticity 
Long run price elasticity 
Short run incomeelasticity 


Long run income elasticity 
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PRICE AND INCOME ELASTICITIES AND AVERAGE LAG 


BY LIVIATAN'S AND ORDINARY LEAST SQUARES 


METHODS 


Average lag in quarters 
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- HOUSEHOLD SUPPLIES 


Liviatan<s 
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Ordinary 
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Drugs and Cosmetics 
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TABLE 4.4 COMPARISON OF ELASTICITIES AND AVERAGE LAG BY 
THE LIVIATAN'S AND ORDINARY LEAST SQUARES 


TECHNIQUES- DRUGS AND COSMETICS 


Liviatan ‘s Ordinary 
Method Least 
Squares 
Short run price elasticity -0.33 =O 2 
fone run price elasticity -0.45 ih oul 
Short run income elasticity G254 Ob 
Long run income elasticity 0.73 0.74 


Average lag in quarters 0% 
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R? (Based on Liviatan's method) = 1.00 (Actual value is 0.996) 
R? (Based on) ordinary least squares) )= 1-00 (Actual value 
) is 0.996) 


TABLE 4.5 PRICE AND [INCOME ELASTICITIES AND AVERAGE LAG 
BY LIVIATAN'S AND ORDINARY LEAST SQUARES 


METHOD - NEWSPAPERS AND MAGAZINES 


Liviatan: s Ordinary 
Method Least 
Squares 


Shortrun, price elasticity -0.60 -0.33 
Long run price elasticity =OoL = O73 7. 
Short run income elasticity Orr at Oa 
Long run income elasticity 0.32 0°,39 
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TABLE 4.6 COMPARISON OF ELASTICITIES AND AVERAGE LAG BY 
THE LIVIATAN'S AND THE ORDINARY LEAST SQUARES 


METHODS ~ ALL NONDURABLE GOODS 


tiviatanis Ordinary 
Method Least 
Squares 
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ESTIMATION OF SEEMINGLY UNRELATED REGRESSIONS 

In this chapter the demand for different consumer non- 
durable goods is reviewed as an interrelated decision. For 
example, the demand for purchased food and meals is an inter- 
related decision. The demand for men's clothing and women's 
elothing is an interrelated decision, and so on. An seine 
tron procedure for such an interrelated set of decisions has 
been suggested by Dis Miles This method with some modifica- 
SLoncu Ss) to.) lowed in thie chapter... Using Liviatan simethod 
Bevaseround. ing Chapter IV, that the Lac is not vimportantein 
Eien demand for nondurable goods. In five of the six commodity 
eLolps thie average lag was. found to be Wess than or equal ito 
Nalroa quarter. »For this, reason, a simple model, (that, is, ex— 
eluding the Lacced dependent, variable as jan) explanatory vard— 
able) was used to estimate the elasticities of demand. Also 
Ehere is’ no method of estimation of Zellner'’s technique avail— 
ablewin, tChewliterature whichs takes ginto account (simi ltancous ly 


the serial-correlation in the disturbances and the distri- 


buted lag Podaiee 


Arnold Zellner, "An Efficient Method of is Cimatine 
Seemingly Unrelated Regre-sions and Tests for Aggregation Bias", 
The Journal of the American Statistical Association, Vol! 57, 


(Sunenet962);, pp. 345-358. 


The paper by Jan Kmenta and Roy F. Gilbert, "Small 
Sample Properties of Alternative Bs timators On scent wet Ua 


related Regressions", The Journal of American statistical 
Association, Vol. 63, (December, 1968)-. pp.» 1130-1200), considers 


separately the problems of autocorrelation and lagged variables 


but not simultaneously. 
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the glan-. of: this chapter tc pas yfollows:4 Partiud explains 
the model and the method of estimation. Part II pives the 
empirical findings’ along: with .a peers Ge with ordinary least 
Squares estimates. Part III presents the results adopted by 
emcernative pairing of! the commodity groups. Part: IV 4s tdevoted 
bo) a comparison of the estimates obtained in this chapter with 


mienestimates ‘obtained for the U.S. and U.K. economies. 


Pro tk The Method of Estimation 


The method of estimation followed in this chapter is 
basically due to Pe eric This method of estimating the para- 
meters of a set of regression equations involves application 
of Aitken's generalised least squares to the whole system of 
eauretons.) sliee.sce Cound that the regression coetfictent esti— 
mMators "son obtained "are, atayleastpwisymptotically more efficient 
Phan those obtained by an equation—by-equation application of 
east squares... The method, is described (tn more detall vas 
ol Low sis 


The method is given in) detail im the case o£ demand €or 


two commodities: 
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where qy and qd, are the demand for two related commodity groups. 
The B's are the regression coefficients, y is the real dispos- 
eoieeincome, the P's are ‘the rélative. or the deflated prices, 
and the u's are disturbance terms. Denotingwenessers wo. 
explanatory variables Xy and Xo respectively, we can write 


7-0:). tas 


Chats) 


dog = X, Botu, 


Mcmace vectors of size T xl; X"s are matrices vot size <6 
Budm@ictsuare vectors of size 6° x Igand the disturbance jare 
mectors of size T x 1. 


Thea sysitenr: (4.1) imaytbe Weitteneas 


ae xy 0 By uy 
x i (302) 
| | 
i 0 x } 8 Hs | 
Ler i 2g - (ae | ree 
or 
qa = |x) B+ 4 (578) 


where 
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ie : = a 
| 
dy [xiamtor | 8, a 
q = ’ b i - Se = - lian 
2 ae | Bo v4 
—J al} a j a 


The (2T x 1) disturbance vector in (5.3) is assumed to have 


; ; 3 ei! 
the following variance-covariance matrix: 


11 12 lie 
enw) t= = («) i G24) 
oi a as cea ell ee D9) 
a 
= i: [ xX ) ili 
Cc ea, 


Mine re lL 1Ss-4 Ante matrix of size TT x* Tt and 


2 
01, = ECuy,) 
Sy = E(uy,4,) 
fa eer 
So, = ECuy.4yy) 
2 
Too = E(uy,) 


: This lassamption has been celaxcd aby (Parks to takelanto 
Sceount the serial correlation in the disturbances, — See R.W. 
Parks, "Efficient Estimation of a System of Regression Equations 
when Disturbances are Both Serially and Contemporaneously 
Correlated", The Journal of American Statistical Association, 


Vol. 62 (December, 1967), pp- 500-509. 
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Sia ispthe varlanee of the disturbanee of sthe first 
equation, S15 bs the covariance of the disturbances. of the 


ES) Che ssamereas. 00) ana. oO 


Perstpand second equations, 12? 92 


seas 
is the variance of the disturbance of the second equation. 

We now regard equation (5.3) as a single-equation regres- 
sion model and apply Aitken's generalised least squares. That 
ten we premultiply both sides of (5.3) by a matrix H which 
womocuch that «kth u w' H') =H > Hy C=) Sin terns eoLsene 
Preanstormed variables, the original variables premultiplied 
by H, the system now satisfies the usual assumptions of the 
east squares model. Thus!application of least squares will 


mlela, as is well known, a best linear unbiased estimator, 


which is 


A -1 J\-1 -1 
UC en x! Hye (Kt) a) eee) ay (5.5) 


In constructing this estimator we need the inverse of 


) which is given by 


fot = yt a) = = ay (x I (5.6) 


Then the Aitken estimator of the coefficient vector, 
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and the variance-covariance matrix of the estimator b* is easily 
vt ws 
seen to be (Xx ) KOO Te 


—41 
r ~ 
Pack. : A MOA Neo 
; 0 Xi xy 0 xy X, 
V(b*) — Capes) 
7 ye 
fea X5 xX, XK X, 


Preise eo soe mote d vohat (6. Jeclsa idewulcal ni onwmes tin bore 
provided by single-equation least squares-if the disturbance 


Permo ave a diagonal varlance-covariance matrix (i Cis 


Ycollanses | 


Oe As one xy equals Xo, equat ton (5.7) 


be ate “ila: 
to yield single-equation least squares estimators even if 
disturbance terms in different equations are correlated (Fi 5 # 
0). When Xy and X, are different, and when the disturbance 
terms in different equations are correlated, the estimator in 


Gey)=will differ from the single-equation least: squares esti- 


ma borcs:. 


tf J is unknown, as it usually is, it is impossible to 


ae ‘ aay fi 
bP} ’ re, t f ips fy ty 
i} [i 7 F ? 
) 7.4 uh i Mi 3 


Be 
f 
i ae ' 
1 o \ : Ps 
o<' d 
} > 
fi nA _ z 
| 
> AT. 
/ | 
. 
4 
{ 
BY 
‘ 
j 
i 
res lal 
- > : 
, a | 
{ : 
i j ] i ‘ ~—) ’ * 4+ r 
i 
% i Ai Tey ae, Ceres, iva we j 
7 r ND 
a / f >» * ,« 7 f 4 A ay , « . ‘ i ; ‘ Oo £ 
7 iy Gis + tee biG 


ah 2 Tin ? ; ‘Wi, me f iT) ‘ iL aete in x ye ws. - 


me 6 COV Nie Lag bape JIpeeal wo) ert tga a 


vic 


: 0 eet soit 4) Se 3 Bae e ‘Sad 54 16) o: $y io a“ > * hy 


Daheehieiieil 273 be 2. 69% } 7 ai 8 ok ire ana . # 


a 


biewt Jauct—qay ants ns ee | 


a 

POs | I Aj, e Yb tawny rh si wae 

= . i ° 
7" 7 hae ‘ 7 

. : | p+ Ele 


LIO 


Peer. 4). ineptacti ce . Asia in his method, proposed an 
estimate of the ) nMateix.,  —ihis estinate is 
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where BS and B, represent the usual single-equation least 


eat LLE 4 eat 
Squares estimators, (x) X,) Xi qd, and (X, X,) X, q5 


mespectively.. nl 4¢ the number .of yvexplanatory svat uapwes. 


in our example it is 6. Given that we have the estimate 
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the elements of which are employed to form the estimator 
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T“(b - 8) and T*(b* - 8) have the same asymptotic normal 


Seouct bution, and that the moment matrix of b is: 
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where O(T ) denotes a quantity which is of the order Tf a bya) 
probability and eee: denotes terms of higher order of small- 
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bess stnan:) 7)? . 
The estimation procedure presented above has been improved 
by pares 4 Theretare *nany -Ssittations; especially in tie esti- 


mation of demand functions, where the random disturbances of 


a system of regression equations may exhibit both contemporaneous 
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anid serial correlation. Taking into account both types: of 
correlation, Parks has suggested a slightly modified version 
of. Zeliner's method. 


Parks assumes an auto-regressive scheme of the type 


Parks' suggestion is that if the disturbances are Correlated, 
we make an auto-regressive transformation; i.e., multiply 
both the dépendent and explanatory variables by a matrix 


eos) x T) given by 
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eudwthen apply Zeliner's technique to the system of the trans 
formed equations. Parks has also shown that in the presence 
of autocorrelation his estimation procedure is asymptotically 


more efficient than the estimator developed by Zelliner. The 


Parks suggests both this procedure and a somewhat more 
A eas ; * as 1 as fe} 
complicated transformation matrix which has the advantage of 


not losing one observation. 
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estimator developed by Parks is consistent and has the same 
asymptotic normal distribution as the Aitken estimator which 
assumes the covariance matrix to be known. An APL program 


has been written for Parks' method of estimation. This sss 


presented fim sAppend&x »h. 


Part, “hls Empirical Pind ines 


Ideally; one can obtain asymptotically more efficient 
Petamators: by taking into account. all the fourteen commodity 
@eoups: that is, considering the demand for all the fourteen 
commodities as one interrelated set of decisions. But this 
procedure exhibits a Serious computation problem. “To get the 
ectimates we will need to invert a matrix of size 84 x $4. 
Pomtiise problem is difficult -to’ solve an alternatives eroupine 
procedure has been adopted. This procedure involves taking 
two commodities at a time so that we have in all seven con- 


MOGLEV, CLOUDS 3 


Group [ 
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(ometobpacco products 
2. ALcoholic beverages 
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Group LV 
ie Piecel*soods 
TB, Notions 
Group V : 


IT. Household supplies 
2. Soap and cleaning supplies 
Group VI 


L. Drugs and cosmetics 
2. Newspapers and magazines 


Group VIII 
Ls Air OO Gd 


2. All nondurable goods excluding food 

Tivetcerceria adopted for the above eroupine is) tolplace 
relatively homogenous goods into one group. This problem can 
be thought of as psi op vic eed OMepcCrOr Gn hotma tion sin Cormtuire 
ectimation procedure. For example, we know that there 1s a4 
ecod deal of interrelation in.the demand for purchased food 
ana meals.- One has to eat at home, which comes under the 
Category of —.purchased food"~ or eat at a restaurant, which 
comes under 'meals'. This is our prior .knowledse) “We ™incor— 
porate this prior knowledge into the estimation procedure py 
eerene purchased food and meals into one group. We then 
estimate the regression coefficients simultaneously. There is 
a good deal of iitterrelerion in the demand for household 
supplies and soap and cleaning supplies. For this reason these 
two are included in one group. As piece goods and notions are 


complementary goods, they are included in one group. The inter- 
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relation between the demand for the commodity groups included 
in groups If (tobacco products and alcoholic beverages), III 
(men's and women's clothing), and VI (drugs and cosmetics and 
newspapers and magazines) is not so clear. For this reason 
these have been tentatively grouped as described above. Part 
IIfl of this chapter presents the differences in the elasticities 
of demand as a result of differences in pairing adopted. 

rae seraalyscorrelation “cOeffictents of the difterent com— 
modity groups based on the ordinary least squares method are 
peesented on page 11/7. The results for these seven commodity 
Beoupiceeare pres entied ’on pages “lS tor lo. “ror each commodity 
group both the results based on Parks’ method of estimation 
and on the ordinary least squares method are presented. The 
mechess won cociducirents- based on? ordinary Least squares @re 
presented below the regression coefficient based on Parks' 
method. In each case the t-ratios are presented in parentheses. 


*2 
To.evaluate the goodness of fit based on Parks’ estimate “R 


has been earned as 


2 

Tits) definition of ae tisesimilar to, stat een A : 
Pi Guex 

know that R? in ordinary least squares is given by R = yry 
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Seer lerionnston . mconometric Methods (McGraw-Hill, New York, 


ns 


Gee ipie 15 In tive deftanitiron of. k we simply replace 
> ° e 


B by the coefficients obtained by Parks' method. This is an 


arbitrary measure of the goodness of fit. The Propertres OL 
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R : are not) known. 
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mirere "i 1is the transpose of the vector of fhe estimated regres- 
ppouscocrficients by) Parks' method, X' is the transpose of 
the matrix of the explanatory variables and q the veetor of 
ene dependent” variable: 

For each of the seven commodity groups price and income 
elasticities of demand based on both methods are presented 
Dompaces iS to 131). in what follows; “a discussion, of the 


results within different commodity groups is given. 


Group I - Purchased Food and Meals 


The results within this group are presented on page 118. 
Hieeresression coefficients based on both methods¥in the case 
of purchased food are approximately the same. The income 
elasticity of demand for purchased food 1s aboutye0. >. 
Miemoriceselasticity is around -1).22 iihese vresuNesmarcm to 
conformity Wath Our pelor expecta tson, 

The results for meals are considerably different. The 
income elasticity based on Parks" method 1s not Sienrietcant. 


Unfortunately, the income elasticity based on ordinary least 


Squares method has a negative sign. The price elasticity 


based on Parks! method is around 0.7, has the expected sign and 


statistically significant. This coefliicienh, wbascdicon 


ordinary least squares, has theewrone sign andstsenot statis— 


tically significant. 
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TABLE 5.1 THE SERIAL CORRELATION COEFFICIENTS 


USED IN OBTAINING ESTIMATES BASED 


ON PARKS' 


Commodity Group 


METHOD 


Serwaly Correlation 
Coetrircient 


3 Bey | 


GROUP I 


Purchased foods 
Meals 


GROUP II 


Tobacco products 
Alcoholic beverages 


GROUPS IIT 


Men's clothing 
Women's clothing 


GROUP IV 


Piece goods 
Notions 


GROUP V 


Household supplies 


Soap and cleaning supplies 


GROUP VI 


Drugs and cosmetics 


Newspapers and magazines 


GROUP VIL 


mol fT oo0.d 
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Group I: Purchased Food and Meals 


Purchased Food 


moe d= 3.60-— .07 Log Sy HP O20038. Log S5 = JOR ON BaLore S. 
(7. 64) (0%. 83) ( 6p iet) 

3761 — 108 Meg S,)+ 0-006 log 8, - 0.07 Lag, s, 
ee A5S)) (263) (6. 404)) 


pret One O. carvan lee 208 Log se 
G13 4219) (5.48) 


anne) Os icomesveg| (hao Looe 2 
C1 37:2'8)) Gages oy) 


OF 9999'S 


* 
R : (Based on Parks' method) 


2 


R (Based on ordinary least squares) 0.92920 


(continued on page 119) 
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*2 
R (Based on Parks' method) = .9986 
Re (Based on ordinary least squares) = 0.7398 


TABLE 5.2 PRIGE AND INCOME ELASTICITIES BY PARKS! AND 


ORDINARY LEAST SQUARES METHOD - PURCHASED 


FOOD AND MEALS 


Meals 


Purchased Food 


Transformed 


Parks! ‘O.. Des eS eRouks se eO. Uso ee eeced On 
ORSISsOF 


Income Elasticity .50 200 N. 


Price Elasticity ere Sela One Oe 


£20 


Groupolt: ‘lobacco Products and Alcoholic Beverages 


mopacco Products 


moeceq = 1.23 - 0.27 logs S4 =1/O0...0. Lowe S, = 0/708, Loe S, 
C15) (C2 el) (37at/ OF) 

eno O 2. ie On 25 Loe Sy - 0.2 Log Sy ~A0 22. loe 5, 
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R (Based on Parks' method) 


R- (Based on ordinary least squares) 
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(continued on page 121) 
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‘Alcoholic Beverages 


etd i 1699,> .58 log’ 8, - 0.29 log $,.~ .30 lag s 
(30.13) Ci50535 ia oi 2 
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R (Based on Parks' method) = 0.99989 


2 
R (Based on ordinary least squares) = 0.9/386 


TABLE 5.3 PRICE AND INCOME ELASTICITIES OF DEMAND BY PARKS' 
AND ORDINARY LEAST SQUARES METHODS - TOBACCO 


PRODUCTS AND ALCOHOLIC BEVERAGES 


eee eee 


Alcoholic Beverages 
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Croup ffl: “Men's and Women's Clothing 


Men's Clothing 
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Women's. Clothin 
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R (Based on Parks' method) = 0.99995 
. 
R (Based on Ordinary least squares) = 0).9:3923 


TABLE 5.4 PRICE AND INCOME ELASTICITIES OF DEMAND BY PARKS' 
AND ORDINARY LEAST SQUARES METHODS - MEN'S AND 


WOMEN'S CLOTHING 
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R (Based on Parks' method) = 0.96801 
Ro (Based on ordinary least squares) = 0.94302 


and Notions 
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R (Based on Parks' methods) = 0.99538 
RC (Based on ordinary least squares) = 0.95815 


TABLES oD) PRICE AND INCOME ELASTICITIES OF DEMAND) BY 


PARKS' AND ORDINARY LEAST SQUARES METHODS - 


PIECE GOODS AND NOTIONS 


Piece Goods Notions 
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- Group V: Household Supplies and Soap and Cleaning Supplies 


Household Supplies 
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R? (Based on ordinary least squares) = 0.98747 


(continued on page 127) 
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Soap and Cleaning Supplies 
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R (Based on Parks' method) = 0.99369 
R? (Based on ordinary least squares) = 0.71698 


TABLE 5.6 PRICE AND INCOME ELASTICITIES OF DEMAND BY 
PARKS' AND ORDINARY LEAST SQUARES METHODS - 


HOUSEHOLD SUPPLIES AND SOAP AND CLEANING 
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Group Vi: Drugs and Cosmetics and Newspapers and Magazines 


Drugs and Cosmetics 


meee eo 2 0,200 bOgeS. 6 0'22- log) S22 =s 0832 slows 
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Re (Based on Parks' method) = 0.99985 
R? (Based on ordinary least squares) = 0.99944 


(continued on page 129) 
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Newspapers and Magazines 
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R (Based on ordinary least squares method) 


HABLE 5.7 PRICE AND INCOME ELASTECLITIES OF DEMAND BY PARKS? 
AND ORDINARY LEAST SQUARES METHODS - DRUGS AND 


COSMETICS AND NEWSPAPERS AND MAGAZINES 
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Group VII: All okood andtAll Nondurable Coods Excluding Food 


All Food 
Moderns 92" = OLS log Sy = 0). O05 bow S, = 0 30 moe Sy 
CEG 492. C7 ..89) (3.42) 
Oe oe 10 oe Loe Sy - 0.06 log S, - 0.07 log S4 
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R (Based on Parks' method) = 0.99999 


R? (Based on ordinary least squares) = 0.95500 
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All Nondurable Goods Excluding Food 
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TABLE 5.8 PRICE AND INCOME ELASTICITIES OF DEMAND BY PARKS' 
AND ORDINARY LEAST SQUARES METHOD — ALL ROOD AND 


ALL NONDURABLE GOODS EXCLUDING FOOD 
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The difference between the results based on the trans= 
formed regression equation estimated by= thet ordinarye least 
Squares and the results obtained by Parks' method is also 
great as can be seen from fableion 2.8 Therreswiiesetor sens 
commodity group reveal that the results obtained by the two 
methods are significantly different. We expect the income 
elesticity and price elasticity to be larger than duLty<a wine 


Meccw! ts’ CO. not: support) ours prior knowledge. * 


Group If ~ Tobacco Products and Alcoholic Beverages 
themresuihtsatorsthasiiegroup ares presented on) paccenz20. 
As obtained by the two methods, they are somewhat different. 
thesincome elasticity of demand: for) tabacco products: based 
on Parks' method is only 0.36, while that based on ordinary 
Peastesuuares is 0.58. The price elasticity has the expected 
sign but is not significant in either ofe thes methods: 
The results for alcoholic beverages are approximately 
Ehewsamnerbyabothe methods e@xceptiin. the casesoti price. edasti— 
Cab yn Te income elasticity of demand based on both methods 


Pseapproximatelys 016.9 Thel priceselasticity isenotesieniticant 


by Parks' method, while it is -1.1 in the case of ordinary 


least squares. 


Although socially not necessary, botm tobecctor products 


Dae a pt at a ne sn SIE 


. the possibility that the restilits'do DOE conitorm to our 
prior expectation can be attributed to the data Jimnitattions 


was discussed in Chapter III. 
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and alcoholic beverages appear to be necessary goods in econo- 
mic sense as revealed by the result that both the income 
elasticities of demand are less than unity. These two commo- 
dity groups ereesalsa Not “sensitive jlo price chances. en) beier 
discussion of the implication of this result for economic 


Mowicy fis .iven ini Chapter VI. 


Group III - Men's and Women's Clothing 

The results for this commodity group are presented on 
mocout)3. ayln athe case sof men's, clothing sthe wesultstbased on 
both methods are approximately the same except in the case 
Of sthe price coefficient., .The income elasticity of demand 
eSivearound 0.55, revealing that clothing is .a necessary .ood., 
nee i piiniee [coer rucienteis not sienificant by either of the 
two methods, 

Lnethe c~asé of women's clothing the results, by 
BOEN methods are approximately the same. , The income elasti-— 
et Gyno Ecdenandsis ,daround..0).3,whilegthe price jelasticitystis 
around 0,6. The former:)is smaller while the batter is)larger 
than the corresponding coefficient based on the ordinary least 
Squares method. 

We find that men's clothing is mot signitteant with 
respect to price, while women's clothing is significant. This 


Pauhkdabeudue leo the iGact athatementbuy clothes largely because 


it is absolutely necessary for them. Women are more fashion 


minded They purchase clothes \evenelicltyisenot necessary, 


just to keep up with latest designs or to keep up with changing 
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mashiton. If price oes up women cut down their expenditures 
because it is now more expensive to keep up with changing 
Pashion. For this reason we find some Sensitivity eo. peice 


7 


Saatccy in the demand in, the case of women ts elothing. 


Group IV - Piece Goods and Notions 

the cesultsefor this group-are presented on page 124. 
The results for piece goods based on the two methods are 
slightly different. Both results reveal that this commodity 
eroup is an inferior good. The results based on both methods 
Mavestiesricht sien for price elasticity but are nobly siend fi — 
fomtein elther of) the. two -metheds. “The price elasticityedis 
MoLewtian six times Larger than the price elasticity sbased on 
ordinary least squares. 

Tne results for notions are considerably different foy 
tire “two methods. Both methods reveal that notions are an 
iterior eood, The price elasticity of ‘demand 155-25 23 
piven by the Parks’ method, whereas it is only’ —-l.j/ as based 
on the ordinary least squares method. The difference between 
the results of the transformed regression equation presented 
on pase 77 and the results based on Parks' method are not 


considerably different. This shows that the difference in 


the results can be attributed to serial correlatLonecatcuer 


than interrelation in decision making. 
As expected both piece goods and notions have turned 


out to be inferior goods. Each of this category forms about 


one-half of one per cent of the total nondurable goods consump- 
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PLOn., We expect’ both these commodity groups to reveal inelastic 
demand with respect to price. Piece goods have an inelastic 
demand. The commodity group 'notions' has a price elasticity 
which is much higher (-2.48) than what we expect. This appears 
to be anomaly in this study. 
Group V_ Household Supplies and Soap and Cleaning Supplies 

Diemnestiits or thts “commodity <roup rare een Cede 
page iz6. The results for household Supplies are slishtly 
Gerrerent for the two methods of estimation. Income elasti— 
Sity Of demand based on Parks* method for household supplies 
Pom0.29 while that based on ordinary least squares is 0.33. 
The price elasticity of demand is -2.42 based on Parks' method, 
while it is -2.85 based on ordinary least squares method. 
Application of an autoregressive transformation alone gave 
Enesincome elasticity and price elasticity to bev0.25, and ~—2.29 
Bespectively (pase 127), This again shows that the application 
of Parks' method could result in estimates different from those 
based on even transformed regression equations. The value of 
Re is quite high by both methods, revealing that the fit is 
good either way. Nevertheless, we accept the results based on 
Parks' method rather than those based on ordinary least squares 
Since the rationale behind Parks’ method ts more appealing than 
that governing the ordinary least squares method. 

The results for soap and cleaning supplies are marginally 
different by the two methods of estimation. The income elasti- 


city of demand is about .65 by both methods. Ihe price coerti— 
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cient is not significant by either method. 

eWewhighi price elasticity iof demand, (-2..42),-in the cage 
of household supplies can be attributed to the argument developed 
goethe case of women's clothing. - As prices go up eonsumers find 
mempexpensive’ to keep up with fashion. They therefore reduce 
their expenditures on amen oda supp Lies ithtspricesmeomup. ealive 
demand for soap and cleaning supplies was found to be inelastic 
muteh could be due to the fact that this category is largely sa 


necessary good in Canadian economy. 


Group VI Drugs and Cosmetics and Newspapers and Magazines 


The results for this group are presented on page 128. The 
results for drugs and cosmetics by the two methods are slightly 
wercterent. The income elasticity of demand by both methods is 
moomuc one-half.» Ehesprice elasticity of «demand ts .Abowt minus 
one-half by both methods. Further, both methods yield a high 
value for the goodness of fit measure. 

The results for newspapers and magazines by the two methods 
are slightly different. The income elasticity of demand is about 
Oa while the price elasticity of demand is) about... / i born 
these two commodity groups (drugs and cosmetics and, newspapers 


and magazines) come under the category of necessary goods as 


Supported by our results. 


Group Vil All Food and All Nondurable Goods Excluding Food 


The results for this group, are presented pom wae s, 130). athe 


Peale s cor food are, slightly ditterent for ines tao methods of 
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estimation. The incomé elasticity of demand for food is about 
a? ee lhe: price @lasticitylor Pehand. bapedeont Parke Method 
is -0.96. Food is a necessary good: as expected, the price 
and income elasticity of demand for food are both less than 
unity. 

The results for the commodity group "All nondurable goods 


excluding food" are approximately the same by both methods. 


Bhe=inceme elasticity of demand is 0.92 by’ Patks’ method, while 


it) is 0.89 by the ordinary least squares method. This shows, 
as expected, that this category is a necessary Pood. ~The Dea ce 
Serricilent is not sicnifieant by either methods Siher values of 


Re is quite high either way. 


An Overview of Empirical Findings 

The use of Parks' method gave results which are different 
Doone thewordinarys léast squares method, ©aPart®’ off thismdtEiterence 
Can be" attributed® tosautocorrelation’ in the disturbances. 

In the case of purchased food, men's clothing, women's 
clothing, piece goods, soap and cleaning supplies, drugs and 
Cosmetics, newspapers and -magazines, and all food and all non- 
durable goods excluding food, the difference between the ordinary 
least squares estimates and the estimates based on Parks' method 
Heese lige Tn the case off meals," notions, and» household suppiies, 


haehsserial correlation was found. To overcome this problen, 


transformed regression equations were estimated in Chapter II1I. 


For easy reference the price and income elasticities based on 


these transformed regression equations are also presented in 
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Ban ese De 26. 554 Seb respectively for meals, notions, and 
household supplies.) Although the difference between ordinary 
feast squares estimates and the estimates based on Parks! 
method is great, the difference between the transformed Peervec= 
sion coefficients based on ordinary least Squares and the esti- 
mates based on Parks' methods is not so great in the case of 
household supplies and notions. In the case of meals this was 
mot' true. There was a considerable difference between the 
results obtained by the transformed regression equation esti- 
mated by ordinary least squares and by Parks' method. 

Diese siimates,pbtainedaby thestwo methods jare istemiti cantly 
Ginterent dn, the; case.of tobacco. products, and alcoholic beyer— 
wees... in the case of tobacco products, Parks’ method gave an 
mcome sclasticity.of demand which is) only 0.36, while that 
Dased on ordinary least squares was 0.58. in the case of 
alcoholic beverages, while the income elasticity of demand is 
ao pro wina telan able: came, (the iditiierences in the price elasticity 
Giaedemaidsels quite dlharvoe.. While the spnice coehii clomt ike. sian — 
Pec a Nets iby: ieee Least squares method, Jt sis not, by Parks. 
method. 

This shows. that the estimates .could be ditferent by the 
two different methods. We accept the estimates obtained by 


Pacis!’ wethod..as it has a better ratdionale than ithe ordinary, 


least squares method and our sample size is large. 


Part III: Additional Empirical Findings 


As mentioned earlier, additional experiments have been 
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woncmocted Lo see the extent of the ditterence an the elasticities 
of demand as a result of changes in the pairing adopted in Part 
mPeoiethiis» chapter. ‘As the interrelation in the demand for 

piece Boeds and notions, household supplies and soap and cleaning 
supplies is clear no additional experiments have been conducted 
in these cases. Even though the interrelation in the demand for 
purchased food and meals is strong, one other combination (selected 
randomly) was tried to see whether the price and income elastici- 
ties of demand for purchased food would change significantly. 
Pue=results*of this’ experiment along with the results of pur- 
chased food with meals are presented in Table 5.9. Combining 
purchased food with drugs and cosmetics did not produce any. 


eerterent results with that of the orieinal combination (purc— 


Ghased food -and meals). 


Robacco (Products and Alcoholic Beverages 

The interrelation of the demand for these two products is 
Mot so clear. For this reason these have been tentatively put 
into one group. Several other combinations have been tried. 
These are (1) tobacco products with men's clothing, (2) tobacco 
products with women's clothing, (3) “tobacco products with dives 
and cosmetics, (4) tobacco products with newspapers and maga- 
Mita see cite résults tof “all “these “combinations are presented in 
Paps e-*5-, £0. It is interesting to note that the price elasticity 
Psvnotesieniticant “tn all the five combinations while the income 


elasticity varied ffom Bio setO eeu. 


The elasticities of demand for alcoholic beverages with 
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different combinations are presented in Table 5.11. Hever ac ain 
Pre price elasticity:of démand ts not Statistically =sienitreant 
meth any of the combinations. The range of the income elasticity 


of demand ie Pom ctO = 60% 


Men's and Women's Clothing 


The interrelation of the demand for these two products is 
mot every clear. For this reason several other combinations have 
Deenetried. In the case for men's clothing the results are pre-— 
Penced in table” S. iz. "The price -elasticity@of demandeaesanct 
Sreniricant in any of the combinations. ~The income elasticity 
Ore demand 1s around (56. “In short the change in the*®combination 
did not change the income elasticity of demand noticeably. 

In the case of women’s clothing, the results are presented 
Paeelabie 5.13% “The»price elasticity-of demand for womens 
erothine showed some variation.” “fhe range 1s - 349 tore. 62% 


ive rance of income elasticity "of demand” varied trom” .30" to 732% 


Drugs and Cosmetics and Newspapers and Magazines 


Initially these two were included in one group, as these 


two were left out after the remaining ten commodity groups were 


palred Intosrive: sets. Several other combinations were tried. 


The results for drugs and cosmetics are presented in Table 5.14, 


and the results for newspapers and magazines in Fable 5.15, In 


the rae of drugs and cosmetics the price elasticity ofpdenand 


has shown noticeable variation. With newspapers and magazines it 


gave the lowest price elasticity (-,48). With purchased food it 
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faves tines highest: price elasticity (-.68). The income elasticity 
pemccuand is around .47 and there was no substantial variation 
aed tc. 

the results fornewspapers and magazines (Table 5.15) also 
showed noticeable difference in the magnitude of the price 
elasticity. The range being -.58 to -.72. There was not much 


variation in the income elasticity of demand. 


Summary 


Peale che combinations, tried thes valuesot Ree is quite 
high. The observed differences in the elasticity of demand for 
any commodity group with different combinations is due to the 
fact that the estimated co-variance of the disturbances in dif- 
ferent combinations is different. The larger the co-variance, 
the greater is the interrelation in the demand for the commodity 
eroups in a pair. Oaly in the case of women's clothing, drugs, 
and cosmetics, and newspapers and magazines was there noticeable 
dieference ini the magnitude of themetliacitticities fot@denand? ) buc 
the confidence intervals of the regression coefficientS in these 


cases have been found to be overlapping. 


Part IV: Comparison with Other Studies 


In Enisepart of the chapter we compare our estimates with 


the estamatece obtained for the U.K. and the U.S. as well as 


with the other time series studies conducted for Canada. In 


particular four studies have been selected for comparison. 
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TABLE, 5.90) ELASTICITIES: OF DEMAND = PURCHASED FOOD 


SS SS ne oe Cp -~ 4, 


Praca 


Income 
PLease Car ty 


qs, With meals 


2. With drugs & Cosmetics 


TABLE 5.10 ELASTICLTLES OF DEMAND = TOBACCO PRODUCTS 


Price Income 
Elasticity Elasitiiied ty 


Peewee alcoholic not significant Ou 28 
beverages (849) 

Zou wath men’s clothing not signiticane 02. oi 
(G2 97:3) 

Dave ens women s clothing not significant 02 33:3 
GL 699 

4, With drugs and not SiLenitieant 02334 
cosmetics i (1.69) 

not sientiicant eS 4 


5. With newspapers and ; 
magazines | (1.68) 
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TABLE S.11° ELASTICITIES OF DEMAND - ALCOHOLIC BEVERAGES 


Price ‘ Income 
Elasticity Pi Ras tied ty 


ee ee 


i 
1. With tobacco not sienificant | 0.580 
products (8.41) 
zee Men's elothing not sientii cant 0.598 
| 5 (8766') 
3. Women's clothing i not significant | 04595 
? i 
| Cos 7) 
4. Drugs and cosmetics | ottekentticant Ory 59. 1: 
f (he3758) 
: 
5. Newspapers and Panot stemiti canes | Oe" /3/ 
magazines i (8.47) 


TABLE 5.12 “ELASTICITLES OF DEMAND - MEN'S ‘CLOTHENG 


Price Income 
BlastLleLty EMasEerercy, 
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eee With tobacco products 

eet th alcoholic 
beverages 

4. With drugs and 
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Magazines 
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1. With newspapers and 
magazines 
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TABLE 5.15 ELASTICITIES OF DEMAND - NEWSPAPERS & MAGAZINES 
Price Income 
Blastieity E Last Perey. 
1. With drugs and 


cosmetics 


With tobacco products 
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| gy Ky stone tor’ the vaKee 


i oi. Se PHOULhakker=ands Led. Laylor®ior tthe er 
Poe Alan pewellt 25x Gaaedane 
EV, Hee Houthakker for Cheadace 

The results giving the comparison of different estimates 
Zoeeprecseu ved! in Tabbess 5.265 5e1y' 05 .18e Ando oeue thee ast 
two studies have been reviewed briefly in Chapter III. A 
comment on the first two studies is necessary. 

The pioneering work of Stone investigates the measurement 
of demand elasticities for a number of commodities, mostly food, 
Por the U.K. ~He ‘used both’ the’ annual time series@data’ for the 
pervod LIZ0-36 and the budget data’ for the period 1937-38 to 
obtain the price and income elasticities of demand for food. 

Dre price ‘and income’ elasticities: tor! tobacco? products! land altcon— 
olic beverages are obtained on the basis of time series 

data. “The procedure “Wis ‘to estimate Andividual idemand fequations 
separately by ordinary least squares. The explanatory variables 


inthe “demand “equations are total expenditure, own welative 


price, prices of substitutes and complementary goods. 


i R. Stone and others, The measurement of Consumer's 
expenditure in the United Kingdom, 1920-1938 (Cambridge 
University Press, Cambridge 1954). 


: H.S§. Houthakker and L.D. Taylor, op. cit. 


: Auehowel La ope Cli. 


a H.§. Houthakker, "New Evidence on Demand Elasticities," 


Econometirica, Vol. 33, No. 2 (April, 1905) pp. 271-206. 


In the remainder of this part of the chapter these four 


prudies are referred just by the name of the author. 
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Houthakker and Taylor's study is one of dynamic demand. 
The primary purpose of this study is to project the demand for 
different consumer goods beyond the Ssanpleapertodmho29 =e41 
endtl94/e= 61... Their modeliis' based on tthe tdearthat vcurrent 
purchases depend not only on current income and prices, ebut 
also wonngthe pre-existing inventory of the item in question. 
With additional assumptions they reduce the original model into a 
distributed lag model. They have used both ordinary least 
Squares method and three-pass least squares method to obtain 
Bvegeeduced form coefficients. In what follows #teomments vare 


given on the estimates presented in Tables 5.16 to 5.19 


Food 
thesresuLtss<siving the comparison sol (theselastbicities gof 
demand for sfood’ are given on page 152.4° Regarding purchased 
Bocd. sour .estimatesy-favorably conpare with those obtained by 
thegother investigators.) Our séstimate tof ptheselastieity fof 
demand for purchased food is about one-half. Tipis is) os Os tie 
value eee by Stone, and Houthakker and Taylor. It should 
be noted that Houthakker and Taylor's estimate is an expendi- 
ture elasticity which is larger than income ekastvciiyas Our 
Sarinate wor uinicome telkastielty tof edenandiftar st he category 2k 
food" is smaller than the other estimates. MALI food ameludes 
farm foods, purchased foods and meals. Purchased food forms 
about 41 percent of all nondurable good consumption, while 


Co meonial and meals respectivedy storm only alee and: 5.2 DeTrcent 
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Ormot to nondarabie “good consumption. As the data on farm foods 
are imputed figures, they are not reliable. For this reason 
our results for purchased food may be taken as a DeOxy for 
Witt food", moOtNeL als tke catton ston tits proxy to mena 
purchased food forms 41 percent of all nondurable good con- 
Sumption. 

Oar cesulte fon purchased £ood and all food give’ the 
Perce cr asticity of demand’ to be: about unity. ~All other 
studies have yielded the price elasticity to be in between 
vee tow-O-5G, “Hotthakker and  laylor did not) find the prices 
coctrrci ent torpe Ssienificant at’ all, =Unlike ald cother 
Studies, our estimates are based on quarterly data which takes 
Mreomaccoune Nig seasonal Varlat Pon. bare Of the wditterences 
coula=*be sattributable’to the differences in the specification 
GOfetme models. ~ Lt should be noted that ‘completely different 
sets of results would be obtained in the case of Powell's 
estimates because he made no adjustment for serial correlation 
in tie disturbances. 

Unfortunately, our results for purchased meals do not 
reveal a significant income coefficient. Our results doe Woe 
therefore favorably compare with those obtained by Stone and 
Routhakker and “taylor. the price elasticity of demand in our 
study (-0.69) is also much smaller than the one obtained by 


Houthakker and Taylor for the United States which is -2.3. 
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tobacco Products and “Alcoholic Beverages 

The results giving the comparison of our estimates with 
the estimates obtained by other PPC eaes Sone presented: on 
page 153. Our estimates for tobacco products lie between the 
estimates obtained by Stone for the United Kingdom and the 
others obtained by Houthakker and Taylor for the United States. 
It should be noted that the elasticities obtained by Houthakker 
and Taylor for the United States are expenditure elasticities 
and mot income elasticities. 

separdie estimates for sthe |group. “Alcoholic Beverages” 
are not presented in Stone's study. In his study Stone 
phesemts ¢resulits .forviour ‘types \of adrinks, iviz.,,beer,ssplrits ; 
mposued wine, and «British wine, There is’ a good déal of 
difference in the income elasticities between these four 
Gaaeconmnes of drinks. The income elasticity of demand for 
the aggregate commodity group "Drink and Tobacco" is only 
0.20. We can compare the results of Stone's commodity group 
"Drink and Tobacco" with the average of our groups "Tobacco 
Products. ae "atcohok ‘Beverages. These, respectively, /form 
5.56 and 7.74 percent of the total expenditure on nondurable 
good consumption. Comparing the average of the income 
elasticity of demand of our estimates with Stone's estimate 
Pavmirini and tobaceo and Houthakker andetaylorm ceavecrace 


tt W 
income elasticity of demand for (“Tobacco Products. sand 
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: It should be noted that income elasticities aresin 
general smaller than expenditure elasticities. 
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"Alcoholic Beverages") these commodities, we find that our 
estimate islargerthan thats obtained! for. chet Uakeaeend the 
bea 

The price coefficient was significant in Stone's Study, 
while in Houthakker and Taylor's study Lt was) not." Thes price 
coefficients in our study of tobacco products and alcoholic 
beverages, are) not sienificant. 

Powell's estimates for Canada revealed positive and 
Stenidficant serial correlation in the disturbances. Had the 
transformation been done by Powell the results could have 
been citferent. Asait isihiseestimatesof=the income elasti-— 
Cieysot demand) istarger thanythe averagevincome elasticity 


of demand in our study. 


Clothing 


The results giving the comparison of our estimates for 
clothing with others are presented on page 154. Houthakker 
and TNaytor's study gives long-run expenditure selasticity or 
@emand to pe 0-66, This is Larger than voungectimates. when 
adjustment is made to’ their estimates to obtain sincomeselasti— 
city, their estimate is very close to our estimate of income 


elasticity of demand for men's clothing. While prices play no 


Houthakker and Taylor's estimates are expenditure 
We might multiply by a factor 9/10 to obtain 
imcomeuelacticitices.. This faccon. 97 10s has been frequently 
used by Stone in his study. The above Pees statement 
is not true if we compare Houthakker and Taylor s average of 
long-run expenditure Plastiere ues for tobacco products and 
alcoholic beverages (1.15 and 0.53) with our estimates. 


elacsticaties. 
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Dole,inagtheinr studyjmthey sare Statistically slenitieant in 

our study in the case of women's clothing and Totdons.  Sur- 
prisingly, Houthakker's estimates for Canada give a negative 
expenditure elasticity wand as lowe price elas Celt yebore cocina: 
Powell's estimates of income and price elasticities are Fayvcer 
than our estimates. Again, his estimates reveal positive 


serial correlation in the disturbances. 


Newspapers and Magazines 


The results for this commodity group giving the compari- 
son of elasticities are presented on page 155. The expenditure 
elasticity obtained by Houthakker and Taylor and our estimate 
SCtmincome .clastierty are itn agreement, | SuUeStnere Asha cons. d— 
erable difference in the price elasticity of demand in these 
Eworstudiess “This. ditference could in, parte be due=to the 


a) 
different types of models adopted. 


Our results very favorably compare with Houthakker 
and Taylor's static model, which reveals the expenditure 
coefficient.to be 90.005 and the price coefficient to’ be 
-0.0244. The corresponding coefficients in our study based 
on simple linear form are, respectively, 0.0067 and ~0.0221. 
Both Houthakker and Taylor's study and our results yield a 
Htiehevalue sor the coefficient of multple determination. 

For their results see H.S. Houthakker and L.D. Taylor 
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TABLE 5.16 A COMPARISON OF ELASTICITES OF DEMAND 


EORS FOODS IN  UlS2 5 .UVKs AND @CANADA 


re 


a_i. ree 
Income i eee 
} Blas tledity” Gosia sbarcasey 
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Investigator/Country/Period 
Commodity Group 
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a. All food (1920-38) i O53 : -0.58 
b. Meals away from home not 
Budget data (1937-39) : 2.39 _ estimated 
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ike Heo. wouthakkersand LD. taylor. i 
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de, Foodepurchased for orf— OFT6 | N.S 
premise consumption SAC N ans. | 
Cexcludins "Alcoholic : elast. 
beverages) : i 
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b. Purchased meals ‘ eggs 4 | Svar eet. 
_expenditure | 
: elast. 
iia Powelt © 4¢anada (1949-63) 
a. All food FP 0.58 | =-0.46 
LT ae ee ea eae 2 ee | 
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(1948-59) i 
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TABLE 5:17 A COMPARISON OF ELASTICITIES OF DEMAND 
FOR TOBACCO PRODUCTS AND ALCOHOLIC 
BEVERAGES IN U.S., U.K. AND CANADA 


fuvestigator /Country/Period Income Price 
Commodity Group ElastteLty  mlastiLeey 
ibe RyeeeoubO1Le.=eeU4.K.. 
t 
a. Tobacco as a whole (1920-38) 0.25 Zs) 
b. Beer (1920-38) -~0.05 8) sien 
not 


} stent iicant 


Cre to pails, Cl970=33) 0.60 

d. Imported wine (1920-38) 

ee. Beitish wine (€1927-38) eye) 
O20 
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; elast. 
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TABLE 5.18 A COMPARISON OF ELASTICITIES OF 


DEMAND (= CLOTHING 


erreurs 


Income | Price 


Investigator/ Country/Period 
Commodity Group  Elastier cy ; Elasticity 
Seas ae ee 
oe Hys. Houthakker sand b.D. Taylor O54 
UeSmAc tio 29-445. 1947-61) Long-run i 
t expenditure 
elast. 
ane yclothing ancludinewlucgsace eo not 
Short-run included 
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Method -0.62 
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TABLES .19"9 A COMPARESON* OF-ELASTICITIES* OF DEMAND: = 


NEWSPAPERS AND MAGAZINES 


Investigator/Country/Period Income Perce 
, last oy Elasticity 
H signs the as < 

ine Houthakker and Taylor : woe =) 11 


UW. SGA, OCI929=41 , 29472648) expenditure 
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CONCLUSIONS 
The following conclusions can be drawn from this Study. 
Woeeliois ctound that the demand for tobacco products and 
alcoholic beverages is perfectly inelastic e with respect 
to price. AIT the empirical evidence in this study 
epee that the demand for tobaceo products and alco 
holic beverages is perfectly inelastic with respect, to 
price. [t should also be noted that we have taken 5 per 
gent! level) ol Signiticance as the criterion, ainis as 
al, arDatrarily chosen Level of Significance... But ithis 
level of significance is widely used in econometric 
studies. If we take different levels of significance 
we eet ‘different conclusions. Also tle vconclustons, using 
Bayesian Methods would be datifterent,| (Our, results, point 
Olt that: the demand for tobacco products and alcoho Elc 
beverages is inelastic. What are its policy implications? 
Heise Enelish has pointed owt (that... 1m (Canada, Copacco 
products and alcoholic beverages are not accepted as 
socially feteseary = This sugeestsrth2e, sovernments could 
increase tax revenue by imposing excise tax on these pro- 


ducts. Our results show’ that” Impositionsor™ excise tax 


: T.N. Brewis, H.E. English, Anthony Scott, Pauline 


Jewett with a statistical Appendix by J.E. Gander, Canadian 


Economic Policy, Revised Edition (The Macmillan Company of 
€ lz 196595 * ps Bs 


Canada Limited, Toronto, 
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on these products will not curtadd: the demairdame Ine this 
extreme case of perfectly inelastic demand the incidence 
Ofpihe tax falids entirely on consumers. As drugs and 
cosmetics have aprLuceselastietty iof oom t omeeOG 
Similar policy statement can be made about the cosmetics 
part of the commodity group "Drugs and cosmetics", This 
assumes that cosmetics are socially not necessary. Even 
though some of the other pommodhgeres 1 kee? codeawc lo thine. 
soap and cleaning supplies and newspapers and magazines 
have an inelastic demand taxing such commodities is not 
desirable. Such taxes may be politically unpopular. 

2, Ourrresultseshow! that prices» play asmore modestirote than 
peal ldisposabléevincomer ine thesdemand’ {on mondurasleeeoods 
in the Canadian oor cannes thisimayibe=duestioy abhigh 
level of income in the Canadian economy. That prices 
play aamoreutiodest role than) totalmexpenditiuresswaseatso 
found ins thes consumer demand) study fLorvthes*Unitted States. 

3, Ae expectédy i theltexpendi ture selasticity Voftdenandeis 


always larger!than \theiineone elasticity cf demand yeas 


In our study the insisndiicant price cCochuilcrlents 
in certain commodity groups do not appear to be due to multi- 
Coswineari ty . This is supported by the face that the correla- 
tion between relative prices and real income is Not jon, 
Pies in general, Less than 4. i sae en eiclg: example, in the case 
of soap and cleaning supplies where the price ecoertricient is 
Ho-tessd ond facant. the correlation coefficient between relative 
price and real disposable income is only 0.1. ye should be 
noted that the problem of multicollinearity would be serious 
if we fake absolute prices and income as explanatory variaples. 


‘ H.S. Houthakker and L.D. Taylor, op. cit., p. LoS 


Co ee See fe fa 
TRA Se ey 
b iM : ¥ Pa ; . me 7 - 7 7 
de © ‘2X Pry 
a RS ae ¥ 
i Wi eh. Ko 
a 7 7 i we a 
v : ‘i 
J 4 * Pp ae fy bg y & Fa, eG 
f a Lim 
{ a or r 
st A ee a ee eT 
i G 
i 
: 
FT| j ; t jor pat } 
4 ‘ 
Li 4 c ay q ® i 
= ; 
2 * 
von * 
« y 4 iT 
it *., 
ie ) LE: . GJ 
f ‘ rn ne ae 
t Te 
7" id 
4 ad 
es 
om 
f or sl ae 
ty OieT'd F 
i 
oT 
} 4) PF ‘ 
5 ' .™ ea | - eo 
Nie - ‘ 
, mar 
; et 7 p Mey 1 '4ag y= SD 
{ vi 2 
P y. . F| J 7 vt 
it) Se Minted aoe lee) we 
= f : 
no 4 > Giles Tes aussie’ Sales bassoon 


d ; ; A 7 
site ely Vo ie Pa. epee ewe 


' aE 
/ , a ; Ae nate | Dy eae ¥) 
ee PI nee ibis CMe ee 2 sata : hg 508, AX & 

; ce ile =X Cae OH sh Sey aes “4 % 3 hop mon ani 43" } > f 
ohh Wi, (a Loueciga oh a) i a ee tags 


vr 


er Se rite. ee te iy. O4SIgls a Bei 
ns % SRO 8 ‘em arad, Le ono 
; ; | one ‘) fi ; me ci ytuad f — 
Pipxt NOP ere 2a, i Ove a aa tT) wes , snag? 
¥4 wi rn Ai Te: nidy SAB), 4 te 
oy hy Fe vor a aah ee 
ris jeu) Ap? Seo hia! ies ene @ sake 
a Aa ub ; 
ri an int — “Ae 
7 a " i a 


2 | ) ae x 


Bs 


income increases, a greater PeECert alee tor EL ncones wale 

be sayed, so the proportionate change in) total expendi- 
ture will be less than the proportionate change in 

total income. 

The lag in the consumer response to changes in relative 
peicestrand reals income’, an “theitdemand om mondu rap te 
soods), Was ‘si, bisticailly istionit icantys « But the sice. of 
the Wag tsiismatien -Thi's. study sivpgpeets thhat ‘abouts to 

2 months time is enough for consumers to adjust their 
expenditures on ‘different commodity’ eroups toMchanges: in 
relative prices and real disposable income, 

in tiie context jot tehe-Sdustributed “las model application 
of Liviatan's Mauna pave results which are very much 
di Bierent. chrom (those “‘obitaimedt by the ordinary Least 
squares method. * The Gmplied time’ Shape’ of reactiom sis 
also very much different between the two methods. The 
results) given by the ordinary. Least ‘squares method tend 
to eee ih th the implied lag in consumer behaviour. 
In the case of meals, household supplies, and notions 


high serial correlation is found. An autoregressive 


transformation is adopted. The transformed regression 
equation estimates are Sisnificantly darterent 2romethose 


without transformation. 
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i= APPL Lcation af Paies,t method+ fave resultsyidat torent 
from those obtained by ordinary least squares. Part 
Of this "difiference+can SOS faeries to serial correla- 
tion in the disturbances and part to the interrelation 
ima ithe demand fox different. coods.. There is. evidence. to 
show that serial correlation is more important problem 
than the interrelation in the demand. 

Comelus#tons >, 96, .and / suggest that improved 
statistical techniques .cowld lead .us to srevise sour 
conclusions based on estimates obtained by the traditional 
techniques. For example, whereas Parks' method gave 
insienitecant price coekticient for the commodity, «coup 
alcoholic beverages, ordinary least squares method gave 
aps uenwurticant. price -cociiicient. 

8. In the case of some nondurable goods it is found that 
priceucoertiiieients ane statis ticably jsteniticant. ~awhen 
we estimate the aggregate categories, "All nondurable 
goods" and "All nondurable goods excluding food", we 
founduthat pricessare nob sienificant, peAgeregation; 


therefore, resulted in loss of some cellevant intormation. 
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From this result alone we cannot draw a sweeping con- 
clusion that aggregation 2S Pade OG two different views on 
Peis COp Ceo. aggregation SEG eile Lite te hice. Aggregation 
GFlbconomic Relations (Amsterdam: Noren Holland, 1954) and 
VerCraur elo, Anda Gi Lhebes, is Aggregation Necessarily 
Bad", Review of Economics and Stat ile ties. Vol. 2 ho ou, 
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APPENDIX II 


THE DATA 


The data used are presented in this appendix. The 
detasvere, csupplted by Mr. A.S. Foti, “Chief, National 
Mecounts scection, Dominion Bureau of Statistics, Ottawa. 
The data have séveral limitations. They are not seasonally 
adjusted. Some*of the series’ do not “adequately measure 
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TABLE A.7 


CONSUMER EXPENDITURE ON PURCHASED FOODS, MILLIONS OF 
1957 DOLLARS. 
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CONSUMER EXPENDITURE ON MEALS, MILLIONS OF 1957 


DOLLARS. 
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CONSUMER EXPENDITURE ON TOBACCO PRODUCTS, 
MILLIONS OF 1957 DOLLARS. 
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CONSUMER EXPENDITURE ON ALCCHOLIC BEVERAGES, 
MILLIONS OF 1957 DOLLARS. 
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CONSUMER EXPENDITURE ON WOMEN'S CLOTHING, 
MILLIONS OF 1957 DOLLARS. 
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CONSUMER EXPENDITURE ON PLECE-GOODS, MILLIONS 
OF OS /MVOGEARS . 
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CONSUMER EXPENDITURE ON NOTIONS, MILLIONS OF 
k957 DOLBARS: 
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PRICE INDEX FOR NOTIONS (1957 = 100). 
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CONSUMER EXPENDITURE ON FOOTWEAR, MILLIONS OF 
PO57 DOLLARS . 


TABLE A.23 


TABLE A.24 


PRICE INDEX FOR FOOTWEAR (1957 = 100). 


SS) Wa Ons kee) Wey Wey yes) 


aE 
F290 
100. 
LOW. 
Les 
LOD". 
Li 
1% 
Ti 4s 
LG 
1h 4 


ee tp ES Wal oe eS SSS ey} 


EEE 
98.40 
LOO" 
LOL 
LOS. 
LOO". 
dB les 
1453 
Las 
LGr 
1205 


Sy a feoe Sly (eye INSP dS (GS TS) 


IV 
10% 
76. 
Ont 
Gore 
86. 
Sor. 
ee) 5 
20%. 
2) 
oy 


eg 


1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 


1956 


1957 
1953 
ieee] 
1960 
1961 
1962 
1963 
1964 
1965 


CONSUMER EXPENDITURE ON HOUSEHOLD SUPPLLES., 
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CONSUMER EXPENDITURE ON SOAP AND CLEANING 


SUPPLIES, MILLIONS OF 1957 DOLLARS. 
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CONSUMER EXPENDITURE ON DRUGS AND COSMETICS, 


MILLIONS OF 1957 DOLLARS. 


80.70 
83.60 
88.30 
20 
92°40 
OG20 
LOL. 
104.6 
107.4 
LOSS 


PRICE INDEX FOR DRUGS AND COSMETICS 


eet 
© 
™~S 

oh Se epy Key Wey SS ey {eo} 


Heli 
o2. 
86. 
90" 
See 
32. 
oo. 
99'. 
105 
107 
gE: 


TABLE A.30 


II 
OG 
99. 


TOS" 
106. 
109. 
106. 
107. 
107. 
108. 
Oi hs 


TABLE A.29 


30 
90 
30 
00 
10 
30 
30 
at 
otf 
20 


70 
50 


Pa CO Om IO CO oe KOU sad 


BE 
82.80 
Shae O8 
So. 90 
gu 00 
9220 
98.40 
TOU SZ 
10525 
110.6 
Leo 


E957 


PEL 
96.90 
LUO" 
104. 
FOS" 
LOS. 
106. 
LOW 
107. 
OSs 
he bg 


= CO em ~I OF UO UM ~I 


LOO) R 


GZ 


1956 
Lidl 
tive: 
L959 
1960 
1961 
1962 
G3 
1964 
1965 


1956 
157 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
165 


CONSUMER EXPENDITURE ON NEWSPAPERS AND MAGAZINES, 
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TABLE A.33 


CONSUMER EXPENDITURE ON ALL NONDURABLE GOODS, 
MILLIONS OF 1957 DOLLARS. 
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CONSUMER EXPENDITURE ON ALL NONDURABLE GOODS, 
MILLIONS OF CURRENT DOLLARS. 
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